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13-4405 


(GENERAL) 


Transmitter frequency range: 


Receive frequency range: 
Mode: 
Antenna impedance: 
Power requirement: 
Power consumption: 
RX no signal input: 
TX: 
Frequency configuration: 
RX unit: 
TX unit: (A1,A3J,A3,FSK) 
(F3) 


Semiconductors: 


Dimensions: 


(TRANSMITTER) 


Ratead final power input: 


Carrier supression: 

Unwanted sidebande supression: 
Harmonic content: 

Transmit frequency character: 


Maximum frequency diviation (FM): 


Microphone impedance: 


SPECIFICATIONS 


160m BAND 1.8 ~ 2.0MHz 
80m BAND 3.5 ~ 4.0MHz 
40m BAND 7.0 ~ 7.3MHz 


30m BAND 10.1 ~ 10.15MHz 
20m BAND 14.0 ~ 14.35MHz 
17m BAND ~ 18.068 ~ 18.168MHz 


15m BAND) 21.0 ~ 21.45MHz 

12m BAND 24.89 ~ 24.99MHz 

10m BAND —-. 28.0 ~ 29.7MHz 

100kHz ~ 30MHz 

A1l(CW), A3J(SSB), AS(AM), F1(FSK), F3(FM) 
50 Ohm (TX: 20~ 150 Ohm with AT) 

12.0 ~ 16.0V DC 


Approx. 1.9A 
Approx. 20A 


1st IF 45.05MHz, 2nd IF 8.83MHz, 3rd IF 455kHz 

1st IF 455kHz, 2nd IF 8.83MHz, 3rd IF 45.05MHz 

1st IF 36.22MHz, 2nd IF 45.05MHz 

CW, SSB, AM, FSK, FM: Triple conversion superheterodyne 
FM: Double conversion superheterodyne 


8805 [75-2805 AT 


ee 


The numbers in the parenthesis include protections. 


| Bande OO are 
1.8~28 MHz 200 W PEP 110. W PEP 


More than 40dB 

More than 50dB 

Less than —40dB 
400 ~ 2600Hz ( — 6dB) 
+ 5kHz 

5002 ~ 50k 


> 


» 


(RECEIVER) 


Sensitivity: 


Siar cae 100 ~ 150kHz 150 ~ 500kHz 0.5 ~ 1.6MHz 1.6 ~ 30MHz 
SSB,CW,FSK Less than Less than Less than Less than 
(S/N10dB) 2.5nV (8dBu) TunV (OdBz) AuV (12dBu) O.25nV (— 12dBu) 

Less than Less than Less than Less than 
AM (S/N10dB) 
jam isinioas | 25uV (28dBu) 13nV (22dBu) 40nuV (32dBu) 2.5uV (8dBu) 
Less than 
FM (12dB SINAD _ 


13-4405 
SPECIFICATIONS 


Squelch sensitivity: (Threshold) 


Image ratio: 


IF rejection: 


Selectivity: 


IF SHIFT variable range: 
RIT/XIT variable range: 


Audio output power: 


Audio output impedance 


Less than 
pee leks Serv sca 104V (20dBp) 
Less than 


50dB or more (100kHz ~ 1.6MHz) 
70dB or more (1.6 ~ 30MHz) 

50dB or more (FM 3rd image ratio) 
50dB or more (100kHz ~ 1.6MHz) 
70dB or more (1.6MHz ~ 30MHz) 


SB,CW,FSK More than 2kHz Less than 4.4kHz 
More than 4kHz Less than 18kHz (—50dB) 
More than 12kHz Less than 25kHz (—50dB) 


150 ~ 500kHz 0.5 ~ 1.6MHz 1.6 ~ 30MHz 
Less than Less than Less than 
20nV (26dBy) 2uV (6dBz) 


+0.9kHz or more 

+1kHz or more 

1.5W or more (with 8Q load, 10% distortion) 
4 ~ 162 (Speaker and headphone) 


(FREQUENCY STABILITY) 


Frequency accuracy: 
Frequency stability: 


More than +10 x 10° 
More than +10 < 10° = 10° C40.50°C)} 


(RIT/XIT OFF) 


(RIT/XIT OFF: at receive) 


Reference oscillator frequency: 


36MHz 


Note: Circuit and ratings subject to change without notice due to developments in technology. 
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CIRCUIT DESCRIPTION 


1. Overview 


e The TS-440 is a triple conversion type transceiver, incor- 
porating a general coverage receiver, which uses 45.05 
MHz as the first IF, 8.83 MHz as the second IF, and 455 
kHz as the third IF. 

e The TS-440 is compact, but allows for installation of an 
optional internal automatic antenna tuner operating in the 
amateur band from 3.5 MHz to 28 MHz and enables a 
wide range of antennas to be used. 

¢ The TS-440 also contains a microprocessor-controlled dig- 
ital PLL circuit which controls frequency in 10 Hz steps 
using a single crystal oscillator to implement high accura- 
cy and stable frequency control. 

¢ The TS-440 has the following major features: 

(1) Selectable VFOs; VFO-A and VFO-B 

(2) Direct frequency input using a numeric keypad 

(3) 100-channel memory containing frequency band, 
and mode information (channel 90 to 99 for split fre- 


2. Frequency Elements 


The TS-440 utilizes a triple conversion transmitter and 
receiver. 


RX MIX2 8.83MHz 


45.05MHz 


vco 


SSB,CWT, AM, FM, FSK 
:45.08~75.05MHz 
CWR :45.0792~ 75.0492 MHz 


(FM MOD) 


RX MIX3 


quency memory) 
(4) Memory scan in 10 channel groups and two types 
of program scan 
(5) RTTY (AFSK) mode available 
(6) Squelch circuit operational in all modes 
(7) Dual filters available to improve selectivity and S/N 
ratio (optional filter required) 
(8) IF shift, audio notch, IF filter switching, and RF ATT 
functions for convenient interference reduction 
(9) Large heat sink and cooling fan (100 W) enabling up 
to one-hour continious transmit operation 
(10) Full and semi break-in circuits for CW 
(11) External-computer controllable (optional interface re- 
quired) 
(12) Many easy-to-read meter functions such as the 
‘received signal strength (s-meter), transmitter power, 
SWR, and ALC level. 


455KHz 


DISCRI 


RX OUTPUT 


455KHz 


MIC INPUT 


AMR,FMR) > —— 
AMT,FMT : 455KHz 
USB,CW__: 456.5 KHz 
LSB,FSK : 453.5KHz 


Fig. 1 Frequency configuration 


The overall frequency configuration of the TS-440 is shown 
in Figure 1. The incoming received signal (fi) is applied to 
the ANT terminal. This signal is mixed with the local oscilla- 
tor signal (fvco) in RX MIX 1 to obtain the first IF frequen- 
cy. This signal is then mixed with the HET Oscillator signal 
(fuer) in RX MIX 2, to obtain the 2nd IF frequency. The 
resulting signal is then mixed with the second local oscilla- 


tor frequency (fio) to obtain the 3rd IF frequency. The sig- 
nal is then combined with the CAR signal for detection. fix 
is expressed mathematically as follows: 


Win) = fyco =. faeT — TO Sa ICAR Moor eres eo rgtenes oviecae. 1 


‘4 | 


\ 


ANT 


30K ~ 
30 MHz 


Ist MIX 2nd MIX 3rd MIX 


8.375MHz 


30.175 ~ 
30.675MHz MIX3 


45.08~ 


oo 


L=!9800 
~ 20799 


(<13720~20719) || 
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CIRCUIT DESCRIPTION 


AF OUT 


I= 1800 (=450) 
J= 7244 (=1811) 


( ):FM 


AMR,FMR 
AMT, FMT + 455 KHz 
ag rps USB, Cw : 456.5 . 


: 453.5 + 
1 91 MHz 
> 91.3 MHz 
: 90.7 MHz 
laM,FM : K=18200 


USB,CW : K=18260 
/1800 j LSB, FSK : Pe MSMake 


Fig. 2 PLL frequency configuration 


As shown in figure 2, all received frequencies excluding the 


local oscillator frequency fio are generated in the PLL circuit. 


The frequencies generated in these loops are expressed as 
follows: 


1 
A 1S10 
f 4 J 
VCO5: a = -. fvcos = Oe fstOnscchs 2. 
2 ‘Fstop 
fvcoa _ 4 ; K 
VCO4: -— =" = Re: = Soe 
eo K 1800 Weos = F500. 8 “s.2 
VCO3: - fvcos3 tt 4 ‘fst 1 £ = mols 4 
: Ct e000 ewes 5500 {ST 
f f 
fyco2' + 220° + 46% y ‘fstp 
vco2: SUstee 208 = 
M 450 
: M fvco3 ~—- fyco4 
eT, = Gee - — 5 
To e100 Nie wee ESO 20 
f a fvcoz J 
vcol TL V=actorpe toe eae tay ey © 8 ‘fsqp 
VCO}: Es 
N 18 
N fyco2 6 
*. fvco = == fsto + fio + fst — vo 
veor = 55 fsto LO STD We 


Based on these formulas, the frequencies fvco, fuer, and fcar 
are expressed as follows: 


N M L 
72 ~ 1800 * 3600000 


fvco=fvco1= ( 


ae el SIE og ah red fla at AR ie Se aan 
RIT, XIT IF CHIFT 
aoa 
+ 1440000 + 1 *fstp + flo Siheeice v/, 
J 
fuer = fycos = ean ET Ser Me es eG Se hese noe eee TOLaEe® 8 
fyvco4 K 
fcar = 200 = 1440000 fstp Brawsie cateisseteteverelclaxs (aie ioidietetetals 9 


Formula 1 may now be rewritten as follows: 


N M { J 
72 ~ 180000 +t 3600000 ~ 41 + | / ° fsto 


est 


Note that fro is not included in formula 10. That is, a 
received frequency is determined by the reference frequen- 
cy fstp and frequency division data | to N. Further analysis 
of formula 10 shows the following: 


i) Basically, frequency division data | to N contain no er- 
ror because they are controlled by the microproces- 
sor according to the operating frequency. 

ii) The accuracy of the operating frequency is equal to 
that of the reference frequency, because all frequen- 
cies other than fstp in formula 10 are determined 
by the microprocessor. 

iii) The operating frequency does not change even if k or 
flo changes. 


When fin = 14 MHz (USB mode) in formula 10 , fix and 
fstp have the following relationship: 


13-4405 
CIRCUIT 


1=1800, J=7244, K=19800, L=3239, M=41 


DONT IN C= OF SOOMSTDT ae eae elisa ee ena ee eens we 
When fin =30 MHz (USB mode) in formula 10 , fix and 
fstp have the following relationship: 

t= 1800,.0'= 7244).K= 19800, .L=3239,M=73 : 
MIN = OL OSS. topper cet eck ease neti ee eee {| 22 


Since the precision of the reference crystal oscillator used 
in the TS-440 is 10 ppm (— 10 to 50°C) and the receiver 
system has the characteristics shown in items i) and ii), the 
total accuracy is stable at any point from 30 kHz to 30 MHz. 
The maximum amount of frequency shift is only +/— 300 
Hz (see formula 12 ). The characteristic shown in item 
iii) enables variable band functions such as IF shift to be im- 
plemented, using the microprocessor. The microprocessor 
also is used to set carrier points by adjusting fcar, and to set 
and adjust the amount of IF shift. 

So far received frequencies in the SSB mode have been dis- 


3. Receiver Circuit Description 


VY 


Q3,4 
2SKI25-5x2 


45.05MHz B. PLE. 45.05MHz Cae 8.83MHz 
TRAP X10 TRAP 


30 kHz ~ 
30 MHz 


7 


; @ 


030~33 
1S1587x4 


N ae) 
ae) 


sss, a, AM seeasebvie 


FM 


Q7,8 
3SK73GRx2 


“[-};@-C 


DESCRIPTION 


cussed. For receive modes other than SSB, and in transmit 
mode, operating frequency is determined by the reference 
frequency and frequency division data. 

In CW receive mode, fyco is shifted down 800 Hz and used 
as fyco3. In AM or FM receive mode, fcar generation is 
stopped. In FM receive mode, fxer is modulated by adding 
audio signals to VCO5 from the microphone. FSK (RTTY) is 
transmitted in LSB mode and uses AFSK by adding audio sig- 
nals externally. 

The type of frequency displayed differs, depending on the 
mode, as shown in Table 1. 


USB, LSB, FSK Carrier point frequency 
CW Transmission carrier frequency 
AM, FM IF filter center frequency 


Table 1 Displayed frequencies 


Q6,7 


Seca 2SKI25x2 


45.08 kHz ~ 


75.08 MHz 36.22MHz 


Ql,2 


3SK73(GR) aascr 


Buff 455KHz 

AMP 
Option 
lr Iter 


8.375 MHz 


2SC24598L 


Fig. 3 Receiver circuit configuration 
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CIRCUIT DESCRIPTION 


Signals from the ANT pin are fed into the RAT pin of the RF 
unit via the transmit/receive switching relay. The signals then 
go to the 10 BPFs through the approx. 20 dB attenuator cir- 
cuit, the first stage of the first IF trap circuit, and the low 
pass filters (which pass only 500 kHz or less). The signal then 
goes through the second stage of the first IF trap circuit, and 
is mixed with the VCO signal and converted into the first IF 
signal of 45.05 MHz in the first mixer, consisting of Q3 and 
Q4 (2SK125-5). The VCO circuit consists of Q21 to Q24 
(2SC2668Y) and oscillates in four bands from 45.05 MHz 
to 75.05 MHz. Oscillator frequencies are controlled by DC 
signals from the PLL unit. 

The first IF signal of 45.05 MHz is passed through the MCF 
(F1), which is used in both receive and transmit, and is am- 
plified by the first IF amplifier Q5 (3SK74L). In the second 
mixer, consisting of Q6 and Q7 (2SK 125), the first IF signal 
is mixed with the heterodyne oscillator signal (36.22 MHz) 
from the PLL circuit, amplified by 012 (2SC2668Y) to ob- 
tain the second IF signal (8.83 MHz). The second IF signal 
of 8.83 MHz goes through the gate of the noise blanker. In 
modes other than FM , the signal then goes through the MCF 
(F2) and is fed into the IF unit through buffer amplifiers Q8 
and Q9 (2SC 2668Y). 


1) Selectivity circuit 


Figure 4 is a selectivity circuit diagram. In auto mode, the 
appropriate bandwidth filter is automatically selected accord- 
ing to mode. When an optional filter is used, two filters are 
available. Tables 2 and 3 shows the various combinations 


ng i from IC10 
8.83MHzIF SECTION 
DIOS cts «ssi GE DI4 cso 
She} 
[5SkHz] 
078 ass 
RXFM 
To Ic2 C24 ee 
aO 
Ru 
Dl! 
FMB 
from IC10 v s NE] 2 
45a 
~ 
On 
Bu fa) 


FMT 


455KHz IF SECTION rome tS 


Fig. 4 Selectivity control circuit 


When the optional 8.83 MHz filter is connected, the second 
IF signal is then fed from the IF unit into the optional filter. 
In the third mixer, consisting of Q1 and Q2 (3SK73GR), the 
second IF signal is mixed with 8.375 MHz signal generated 
by IF unit’s heterodyne oscillator circuit, consisting of Q53 
and Q54 (2SC2458Y), and converted into the third IF signal 
(455 kHz). The third IF signal is then amplified by Q5 
(3SK73GR). A diode switch is used to route the signal to 
either the FM or SSB circuits. 

In SSB mode, the third IF signal goes through the SSB cer- 
amic filter (XF3). In AM mode, the third IF signal goes through 
the AM ceramic filter (XF4). In either mode, the third IF sig- 
nal is then amplified by 07 and Q8 (3SK73GR) and detected. 
In FM mode, the third IF signal goes through the FM ceramic 
filter (XF5). The signal is then sent to the FM IF, IC2 (MC 
3357) for amplification and detection. IC2 also contains an 
FM noise squelch circuit. 

The detected SSB/AM signal is passed through the notch cir- 
Cuit, consisting of hybrid IC IC 1 (BX6124) and squelch gate 
Q12 (2SC2459BL). The signal then goes through the AF 
volume control and is amplified to the appropriate level by 
AF amplifier IC7 (UPC 2002V). 


of bandwidth available when optional filters are used. In FM 
mode, the selectivity switch does not operate and a single 
dedicated FM filter is used. Optional filters operate only in 
receive and are separate from the filters used in transmit. 


AUTO SELECTIVITY CONTROL 


Pape 
Sy, i" ssr 
Bie 
ee el 
Yar 
| from 
: IC10 
> RYR 
YX): ns l 
t ! 
Q3 eH 
ora pons wae 
| Pe aa Se ee a 


MANUAL SELECTIVITY CONTROL 
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CIRCUIT DESCRIPTION 


Filter selective 


AUTO MODE 


fh perenne 
PE Vaha mAe Sh, igiet cs 


XF1: YK-88S or YK-88SN 
XF2: YK-88C or YK-88CN 


Table 2 


45.05 MH2 


Guaranteed attenuation 30 dB or more with +1 MHz 
(Except spurious) 


Final impedance 2 kQN+10 W/L characteristic 


Table 4 MCF (L71-0259-05) (RF UNIT F1) 


Center frequency fo 8830 kHz+0.5 kHz 
Pass bandwidth +3 kHz or more at 3 dB 
Attenuation bandwidth +12 kHz or less at 18 dB 


MHz 


Table 6 MCF (L72-0260-05) (RF unit F2) 


ier) ene Pes a eT 


Guaranteed attenuation 60 dB or more 
(at 0.1~1 MHz) 


Table 8 Ceramic filter (L72-0356-05) (IF UNIT CF1) 


MANUAL MODE 


M1 
M2 


XF1: YK-88S or YK-88SN 
XF2: YK-88C or YK-88CN 


Table 3 


Rae SO RUE yo ie 
(within 455kHz + 100kHz) 


Table 5 Ceramic filter (L72-0355-05) (IF UNIT CF2) 


[ikem cr 0s eae 


Ripple 3 dB or less 
(within 455 kHz+4 kHz) 


6 JB or less 
Guaranteed attenuation 35 dB or more 
(within 455 kHz+ 100kHz) 

Input and output impedance | 2.0 kQ 


Table 7 Ceramic filter (L72-0315-05) (IF unit CF3) 


RO eran! ST, en 
45 dB or more at 9.74 MHz 


Input and output impedance 330 2 
Max. voltage (DC) 50 V (Min.) 


Table 9 Ceramic filter (L72-0351-05) (IF unit CF4) 


D 
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CIRCUIT DESCRIPTION 


2) AF notch circuit 


R OHM 


BX7I9I-8518 


| 


| R8 22K 
| RIO 100K 
| R2 38K eee R7 10K RQ 22K A 


AF_INPUT cso 


—>_ 


R86 C62 


NOTCH OUT 
To AF AMP Qi2 


RII! 27K 


ea | 
| ; | 
LS0K(Z1) j 


X41-1610-OO0(A/4) 


Fig. 5 NOTCH circuit 


The hybrid IC1 in the IF unit is an audio notch circuit. 
Figure 5 shows its equivalent circuit. This circuit forms state- 
variable bandpass filter, also known as a bi-quad filter. The 
notch frequency can be changed using the notch control vari- 
able resistor. Since the circuit consists of the hybrid IC, sta- 
ble attenuation characteristics can be obtained electrically and 
thermally. The range of variable notch frequencies is 400 Hz 
to 2600 Hz. 


The notch frequency is determined by the following two 
formulas. 


1) fy JR6/27j(R1 + Notch VR)-R8-R10-C1-C65.......... 1 
2) GRO ARAZ ACR TS) sire Or Rt steep eanarer st nce hake hen. 2 


If a variable resistor is used for resistor NOTCH VR, the notch 
frequency can be controlled according to formula 1). 

The notch frequency range is from 400 to 2600 Hz, and at- 
tenuation is from 25 to 50 dB. 
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CIRCUIT DESCRIPTION 


3. Transmitter Circuit Description 


IC4 044 ‘ 
MIC pPCIIS8SHZ ssB 2SC2459 ai 
p MIC AMP\ Cain ook 
PROC 


FSK IN 


Q46 
3SK73 


Q!O,11 
3SKI22 x2 


HY 36.22MHz 


Q37 
2SC2603 ee 


Q36 
282459 


pede 2 


(Ge) evs) Emad) fcr a Bs 


Fig. 6 Transmitter circuit configuration 


bageors beers x2 


In SSB, CW, AM, or FSK mode, the transmitter system uses 
triple conversion. In FM mode, the transmitter system uses 
double conversion using PLL modulation. 

Audio signals from the microphone are applied to the MIC 
pin (connector (21)) of the IF unit and are separated into SSB 
modulation and VOX signals. The SSB signal is amplified ap- 
prox. 8 dB by IC4 (uPC1158HZ). AFSK audio signals from 
the AFSK IN pin (back panel) are also applied to IC4. 


oa eee 


peKiey2 


oy (93) sentence] iis ae fcr | Ga 


ical Hae 
8.83MHz 


QIé 
25C2538 


a, 


IC4 functions as a SPEECH processor. Output from IC4 is 
distributed to the MIC GAIN control (front panel) and FM cir- 
cuit (RF unit). In SSB mode, the signal applied to the MIC 
GAIN control is sent back to the IF unit (connector (23) MV 2), 
amplified by 044 (2SC2459), and supplied to the balanced 
modulator IC5 (AN612). In FM or CW mode, 044 does not 
operate because a cut-off voltage is supplied to its emitter 
via diodes D82 and D46. The signal converted to 455 kHz 
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CIRCUIT DESCRIPTION 


‘DSB by IC4 goes through the SSB transmit switching diodes 


D17 and D18, filter switching diodes D14 and D12, and SSB 
ceramic filter CF 1, to obtain the SSB signal. The SSB signal 
then goes through the transmit switching diode D36 and is 
fed into the transmit first mixer, IC6, where the SSB signal 
is mixed with the output from the 8.375 MHz oscillator in 
the IF unit, and converted to 8.83 MHz. In CW or FM mode, 
the carrier signal from the PLL unit does not go through IC5 
BM or the 455 kHz filter. These carrier signals are applied 
to IC6 via switching diodes D53 and D54. The output signal 
from IC6 goes through the MCF to remove spurious compo- 
nents, and is amplified by the IF amplifier Q46 (3SK73) and 
sent to the RF unit. Q46 provides ALC control and CW 
keying. 

In the transmitter second mixer, consisting of Q11 and Q12, 
(3SK122), the 8.83 MHz transmit IF signal input to the RF 
unit is mixed with HET oscillator signal (36.22 MHz) from 
the PLL unit and converted to 45.05 MHz signals. The 45.05 
MHz signal goes through D23 and the MCF to remove any 
spurious components. The 45.05 MHz signal then goes 
through D27 and is supplied to the transmit third mixer con- 
sisting of 013 and Q14 (3SK122). In the third mixer the sig- 
nal is mixed with VCO signal (Q21 to Q24) amplified by Q12 
(2SC 2668) and converted to the required transmit frequen- 
cy (1.8 to 29.7 MHz). The signal from the third mixer goes 
through the low pass filters C156, C158, C159, and L89, 
and is amplified by the wide band amplifier Q15 (25C2570). 
The signal then goes through the wide band transformer T19 
and low pass filters C164, C165, and L9O, and is further am- 
plified by wide band amplifier 016 (2SC2538). The signal 
from the 016 goes through the output transformer T20 and 
is used as the drive output. 

In FM mode, the PLL VCO is directly modulated. The audio 
signal from IF unit IC4 (UPC 1158HZ) is fed into the RF unit 
via the FMI pin. In the RF unit, the audio signal is amplified 
by 036 (2SC 2459) and 037 (2SC 2603), and goes through 
the limiter circuit consisting of Q38 (UPC4558C) and low 
pass filter circuit, and is sent to the PLL unit via the FMD 
pin. In the PLL unit, the 36.22 MHz VCO is modulated. Q39 
(2SC 2603) is a switching circuit to prevent the modulated 
signals from being emitted from the PLL unit in a mode other 
than FM. 


For ‘’S’’ model radios the output from the RF unit is 
amplified to a 100 W power level by Q1 (2SC2075), Q2 
and Q3 (2SC2509), and Q4 and Q5 (2SC2879) in the 
final unit. The 100 W output goes through the LPFs which 
differ by bands, and is sent as output to the antenna via the 
AT unit and transmit/receive switching relay. SWR and 
ALC detection is performed at the output of the LPFs. 


1) Antenna tuner 


The antenna tuner operates when the AUTO/THRU switch 
is in the AUTO position and the AT TUNE switch is ON. The 
antenna tuner is driven in the CW mode and power is reduced 
to 50 W by the microcomputer regardless of the mode select- 
ed before the AT TUNE switch was turned ON. The range 
of operating frequencies is determined by a microcomputer 
program, and is from 3.5 MHz to 30 MHz. 


e AT unit operation 


Power transmitted by the final unit passes through the cur- 
rent and voltage detecting transformers L1 and L2 using 
toroidal cores. Current and voltage components detected 
by the transformers are supplied to pins 9 and 13 of IC2 
for wave shaping and their phases are compared by IC3 
HD10131. The output from pin 3 of IC3 depends upon 
the phase of the voltage and current waveforms applied 
to IC3. The signal from IC3 pin 3 is sent to pins 10 and 
15 of buffer IC IC3 HD10125. Output from pins 12 and 
13 of IC3 goes through level shift Zener diodes D5 and 
D6 to control the input circuit of motor drive IC IC5 
BA6109U2. The output signal is used to drive motor M1 
to adjust the variable capacitor VC1 so that the phase 
difference between voltage and current components is 
reduced. 
The current and voltage components output from the cur- 
rent and voltage detecting transformers is also supplied 
to the voltage comparator IC1 NJM2903D. The compa- 
rator output is used by motor drive IC IC6 BA6109U2 to 
drive motor M2 to adjust variable capacitor VC2 so that 
the amplitude difference is reduced. That is, the phase con- 
trol variable capacitor VC1 is controlled so that the cur- 
rent is in phase with the voltage and the voltage control 
variable capacitor VC2 is controlled so that the amount 
of amplitude difference between the current and voltage 
is reduced (SWR1, an SWR of 1 to 1, is obtained when 
the current and voltage are in phase and the amount of 
amplitude difference is 0). VC1 and VC2 are designed to 
operate independently of each other, but since phase 
difference affects the amount of amplitude difference and 
vice versa, VC-1 and VC2 will normally rotate together. 


Forward and reflected waves detected by the filter unit are 
converted to SWR control signals in the SWR arithmetic cir- 
cuit in the control unit and are sent to the ISW pin of the 
AT unit. Since the SWR control signals are current wave- 
forms, the signals are converted from | to V waveforms by 
IC8 (b/4) in the AT unit and to obtain the corresponding vol- 
tage mode SWR signals are generated. The SWR signals are 
then fed into the SWR comparator IC8 (C/4). The reference 
voltage pin 9 of the IC8 (C/4) is supplied with a voltage cor- 
responding to an SWR of 1.25 to 1 via a potentiometer. 
Therefore, when the actual SWR value exceeds 1.25, pin 8 
of SWR comparator IC8 (C/4) is H, so the motor drive vol- 
tage control transistor Q5 turns on and the collector of Q4 
is supplied with voltage from pin 14S. The voltage is also 
used to turn the tuning LED on. The inverted input pin of IC8 
(d/4) is supplied with triangular waves generated by IC 7, and 
its non-inverted input pin is supplied with the above SWR vol- 
tage signals. As a result, as SWR lowers, IC8 (d/4) outputs 
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waves changing from continuous waves to relatively low duty 
pulses. Q1 is driven by this voltage waveform to control Q2, 
which is connected to the collector of Q4 in series and mo- 
tor drive voltage is generated. 

lf the motor turns too fast, the SWR value will be smaller 
than the motor stop value because of the inertia of the mo- 
tor. As a result, the motor will continue to operate even if 
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the motor stop signal is sent and the SWR value will con- 
tinue to be greater than the motor stop value, causing the 
motor stop signal to turn off. That is, the motor will not stop 
and it will be difficult to obtain a match. If the motor speed 
is too slow, it will take a long time to satisfy a matching con- 
dition. The TS-440 therefore controls the motor speed ac- 
cording to changes in SWR. 


AT TUNE LED 


Motor drive voltage 


Fig. 7 Antenna tuner circuit 


The antenna coupler is a T type. Six relays RL100 to RL1 05 
are used to change taps within the range 3.5 MHz to 30 MHz. 


2) Cooling fan circuit 


The final unit contains the temperature-sensitive thermistor 
TH1 thermally coupled with final transistor Q4. When tem- 
perature on the surface of 04 reaches approx. 50°C, the fan 
’ start comparator Q9B operates (H level), causing Q8 to turn 
on to operate the fan. During operation of the fan, tempera- 
ture protection comparator QYA is at a L level, so the tem- 
perature protection circuit does not operate. 

When temperature on the surface of Q4 goes down to 45°C, 
the cooling fan turns off. 
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FAN OFF FAN ON Thermo! Thermal 
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Fig. 8 temperature protection operation 


e Final temperature protection circuit 


When the temperature of the final transistor Q4 rises up 
to approx. 80°C, the temperature protection comparator 
Q9A turns on (H level), Q1 in the filter unit also turns on, 
and a minus DC voltage is supplied to the ALC line, reduc- 
ing the transmitter output to zero. (The TS-440 does not 
return to a receive state.) When the temperature of the 
final transistor 04 falls to approx. 70°C, the protection 
circuits turns off allowing the transmitter to operate again. 


e SWR protection circuit 


When antenna VSWR is bad, or the reflected wave is too 
large, because the auto antenna is tuning for example, L42 
and L43 detect the state and its output is rectified. The 
rectified signal is then amplified by Q2 to control the ALC 
voltage so that drive power is reduced. As a result, load 
on the final unit is reduced. 


e SWR automatic arithmetic circuit 


The TS-440 uses the automatic arithmetic circuit in the 
AT-250. The forward wave voltage Vsr and reflected 
wave voltage Vsr from the filter unit are fed into the ana- 
log arithmetic circuit of the switch unit, and used to set 
the voltage level of IC8 pin 2 (5 V + Vsr/Vsr). Output vol- 
tage from the pin 2 is shifted by IC5 to move the needle 
in the SWR meter. 

IC5 contains a level shift/meter amplifier and an auto tuner 
V-I convertor. IC7 contains a square wave generator and 
a voltage comparator. IC8 contains an integration circuit. 
Q3 and O4 are used to switch forward and reflected wave 
input signals alternately. 
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D Vse is compared with voltage from IC8 pin 6 (5.5 V). 
When SWR increases, Vsr lowers and the voltage level 
of IC8 pin 8 rises. At IC7 pin 3, a triangular wave is moni- 
nie oe vave is compared with the wave 

itput. The triangular wave is con- 

ve by IC 10 and sent to switch 03 

used as the SWR control voltage. 
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K-IN and VOX circuits 


MICROPROCESSOR 


Output voltage from IC8 pin 2 consists of the voltage com- 
pared with Vsr/Vse and +5 DC voltage. It is distributed 
to IC4 the level shift/meter amplifier to move the needle 
in the SWR meter and IC5 the V-I convertor to control the 
AT440. 

VR14 is used to adjust the SWR meter ZERO point. 
VR13 is for SWR meter adjustment 
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\ |, the key, or the VOX switching 
trarne ground is applied to the input pin 
of the cu. ch causes a standby signal to be 
fed to the mi, o determine if a valid transmit con- 
dition has been met. When that condition has been met, the 
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standby circuit in the IF unit will be turned on. 

A keying signal is.generated by the control circuit, whenever 
the key is depressed, to control the keying circuits in the IF 
unit. This keying signal is also used as the transmit/receive 
signal during break-in operations. 
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Fig. 9-2 FULL/SEMI BREAK-IN timing chart 
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waves changing from continuous waves to relatively low duty 
pulses. Q1 is driven by this voltage waveform to control Q2, 
which is connected to the collector of Q4 in series and mo- 
tor drive voltage is generated. 

If the motor turns too fast, the SWR value will be smaller 
than the motor stop value because of the inertia of the mo- 
tor. As a result, the motor will continue to operate even if 
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the motor stop signal is sent and the SWR value will con- 
tinue to be greater than the motor stop value, causing the 
motor stop signal to turn off. That is, the motor will not stop 
and it will be difficult to obtain a match. If the motor speed 
is too slow, it will take a long time to satisfy a matching con- 
dition. The TS-440 therefore controls the motor speed ac- 
cording to changes in SWR. 


AT TUNE LED 


Motor drive voltage 


Fig. 7 Antenna tuner circuit 


The antenna coupler is a T type. Six relays RL100 to RL105 
are used to change taps within the range 3.5 MHz to 30 MHz. 


2) Cooling fan circuit 


The final unit contains the temperature-sensitive thermistor 
TH1 thermally coupled with final transistor Q4. When tem- 
perature on the surface of 04 reaches approx. 50°C, the fan 
start comparator Q9B operates (H level), causing O8 to turn 
on to operate the fan. During operation of the fan, tempera- 
ture protection comparator OYA is at a L level, so the tem- 
perature protection circuit does not operate. 

When temperature on the surface of Q4 goes down to 45°C, 
the cooling fan turns off. 
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FAN OFF FAN ON Thermo! Thermal 
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Fig. 8 temperature protection operation 


e Final temperature protection circuit 
When the temperature of the final transistor Q4 rises up 
to approx. 80°C, the temperature protection comparator 
Q9A turns on (H level), Q1 in the filter unit also turns on, 
and a minus DC voltage is supplied to the ALC line, reduc- 
ing the transmitter output to zero. (The TS-440 does not 
return to a receive state.) When the temperature of the 
final transistor 04 falls to approx. 70°C, the protection 
circuits turns off allowing the transmitter to operate again. 


e SWR protection circuit 


When antenna VSWR is bad, or the reflected wave is too 
large, because the auto antenna is tuning for example, L42 
and L43 detect the state and its output is rectified. The 
rectified signal is then amplified by Q2 to control the ALC 
voltage so that drive power is reduced. As a result, load 
on the final unit is reduced. 


e SWR automatic arithmetic circuit 


The TS-440 uses the automatic arithmetic circuit in the 
AT-250. The forward wave voltage Vsr and reflected 
wave voltage Vsr from the filter unit are fed into the ana- 
log arithmetic circuit of the switch unit, and used to set 
the voltage level of IC8 pin 2 (5 V+Vsr/Vse). Output vol- 
tage from the pin 2 is shifted by IC5 to move the needle 
in the SWR meter. 

IC5 contains a level shift/meter amplifier and an auto tuner 
V-I convertor. IC7 contains a square wave generator and 
a voltage comparator. IC8 contains an integration circuit. 
Q3 and O4 are used to switch forward and reflected wave 
input signals alternately. 
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Vse is compared with voltage from IC8 pin 6 (5.5 V). 
When SWR increases, Vs lowers and the voltage level 
of IC8 pin 8 rises. At IC7 pin 3, a triangular wave is moni- 
tored. The triangular wave is compared with the wave 
from IC8 pin 8 and output. The triangular wave is con- 
verted to a square wave by IC10 and sent to switch 03 
and Q4. This voltage is used as the SWR control voltage. 


3) FULL/SEMI BREAK-IN and VOX circuits 
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Output voltage from IC8 pin 2 consists of the voltage com- 
pared with Vsr/Vs-¢ and +5 DC voltage. It is distributed 
to IC4 the level shift/meter amplifier to move the needle 
in the SWR meter and IC5 the V-I convertor to control the 
AT440. 

VR14 is used to adjust the SWR meter ZERO point. 
VR13 is for SWR meter adjustment 
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Fig. 9-1 FULL/SEMI BREAK-IN block diagram 


When the standby switch, the key, or the VOX switching 
transistor are activated, a ground is applied to the input pin 
of the control circuit, which causes a standby signal to be 
fed to the microprocessor to determine if a valid transmit con- 
dition has been met. When that condition has been met, the 
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standby circuit in the IF unit will be turned on. 

A keying signal is.generated by the control circuit, whenever 
the key is depressed, to control the keying circuits in the IF 
unit. This keying signal is also used as the transmit/receive 
signal during break-in operations. 
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Fig. 9-2 FULL/SEMI BREAK-IN timing chart 
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Fig. 9-3 FULL/SEMI BREAK-IN timing chart 


The above timing charts show the timing for standby and 
keying signals. 

When an input from the CW key is supplied to point A as 
shown in the above figure during full break-in operation, 
the one-shot multi-vibrator and gate circuits generate con- 
tro! (full) and delayed keying (full) signals. After the fun- 
damental timing signal, RL (12V) for reception and 
transmission rises, the keying wave also rises, and when 
the key is off, RL falls according to the preset time 
constant. 

Semi-break-in operation is synchronized to VOX. When a 
signal is supplied to point A, the VOX delay time multi- 
vibrator determines the VOX time constant. The input sig- 
nal is converted to a keying (semi) signal by the gate 
Circuit. 

These keying semi/full and control semi/full signals are 
converted to appropriate break-in VOX mode signals us- 


ing the slide switch. The control signal is checked by the 
microcomputer to see whether transmission is to be per- 
formed. The control signal is then used to switch CRL in 
the IF assembly unit and generate RL (12 V). TXB (trans- 
mit B+) (8.8 V) is generated, synchronized to RL. The 
receive control signal RXB (receive B+) (8.8 V) turns 
on/off, synchronized to the inverted TXB signal, that is, RL. 
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Fig. 10 STANDBY keying timing chart 
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4) Speech processor 


IC4 in the IF unit functions as the first stage microphone am- 
plifier or audio speech processor. When the processor switch 
is off, IC4 functions as a 20 dB microphone amplifier. When 
the processor switch is on, IC4 functions as an up to 40 dB 


PROCESSOR 


gain amplifier with ALC. When the processor switch is on, 
8 VDC is supplied to the base of the gain adjustment switch- 


ing transistor, Q41, driving the feedback amplifier. 
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Theory of PLL circuit operations 


The TS-440 PLL circuit uses a reference frequency of 36 MHz 
and consists of five PLL loops covering the range of frequen- 
cies from 30 kHz to 30 MHz in 10 Hz steps. The PLL circuit 
has an IF shift function which is implemented by inserting 
carrier frequencies between PLL loops. The PLL loops include 
a carrier circuit PLL loop and an HET circuit PLL loop which 
generates a constant frequency of 36.22 MHz. Frequency 
division for these PLL loops is controlled by the microproces- 
sor. In all PLL loops phase comparison is made using the refer- 
ence frequency fstp (frequency control using a single crystal 
oscillator). 

Figure 12 is the PLL circuit block diagram. 

The reference frequency (fstp) is generated by a 36 MHz 
crystal oscillator and Q21 (2SC2787). Reference frequency 
signals are fed into the main loop’s IC 11 (SN16913P) via a 
buffer consisting Q22 and Q23 (25C 2668). The signal is also 
fed into IC13 (SN74S112) via a buffer consisting of Q24 
(2SC 2668). In IC 13, the signals are frequency divided to 
generate a 9 MHz signal. The 9 MHz signal is used as the 
reference frequency signals for the PLL loops. 


PLL5 consists of IC 18 (MN6147) and its associated loop 
components. VC05,036 (2SK192A), is locked at a fre- 
quency of 36.22 MHz. The 9 MHz reference frequency 
signal is supplied to pin 3 of IC 18, where the signal is divid- 
ed by 1800 (450 in FM mode) to generate a 5 kHz (20 
kHz in FM mode) signal used for comparison. VCO5’s out- 
put signal is supplied to IC 18 pin 16 via Q37 (2SC 2668), 
where the signals are frequency divided by 7244 (1811 
in FM mode). The phase of the signal is then compared 
with that of the 5 kHz (20 kHz in FM mode) signal by the 
phase comparator and the VCO5 oscillation frequency is 
locked. Frequency division data is supplied by digital unit 
(DAO to DA3 and CK4). 

As described above, the dividing ratio used varies depend- 
ing on which mode the TS-440 is in, FM mode or SSB. 
This is because the apparent time constant is increased 
without changing the active LPF constant so that the PLL 
signals can be modulated easily and reducing distortion 
during FM transmission. In modes other than FM, the 
amount of frequency shift due to mechanical vibrations 
is reduced because the apparent time constant is reduced. 
The output from PLL5 goes through buffer Q38 (2SC 2668) 
and LPFs, and is used as the HET signal in the RF unit. 
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Fig. 12 PLL circuit block diagram 


° PLL4 


PLL4 consists of IC1 (MN6147) and its associated loop 
circuit. VCO4, Q3 (2SC2668), is locked at a frequency 
of aproximately 91 MHz, which differs depending on the 
operational mode. The 9 MHz reference frequency is ap- 
plied to pin 3 of IC 1, where the signal is divided by 1800 
to generated the 5 kHz signal for frequency comparison. 
The output of VC04 is supplied to IC1 pin 16 via buffer 
amplifier Q4 (2SC 2668). In IC 1, the output is divided by 
an appropriate division ratio (18200 or so) which differs 
depending on the mode. The phase of the signal is com- 
pared with that of the 5 kHz reference signal by the phase 
comparator and the VC04 oscillation frequency is locked. 
Frequency division data is sent from the digital unit (DAO 
to DA3 and CK3). 

The output from PLL4 goes through buffer amplifier Q5 
(2SC 2668) and is divided by 20 in IC2 (M54459L). The 
signal is further divided by ten in the carrier circuit of IC3 
(SN74LS9ON) and then fed into the IF unit as the carrier 
signal via the LPF, and buffer Q7 (2SC2458) and Q8 
(2SC 1959). In AM or FM receive mode, switching circuit 
Q6 (2SC 2458) operates when an SFT signal is sent, and 
as a result, IC3, Q7, and O8 are stopped to cut carrier 
signals. 

The PLL4 output signal also goes through the LPF and 
buffer amplifier Q9 (2SC2458) and is fed into the mixer 
in the main loop, where the signal is used to form the dig- 
ital VFO signal. As a result, the operating frequency does 
not change even if the carrier frequency is changed, which 
enables USB and LSB mode switching IF shift and fine car- 


rier point adjustment. In SSB, CW, or FSK reception mode, 
the may be shifted +/-— 1 kHz or more and the carrier 
point can be adjusted in the range from — 400 Hz to +350 
Hz. : 


PLL3 


PLL3 consists of IC4 (MN6147) and its associated loop 
components. VCO3, Q12 (2SC2668), is locked in the 
range of 99 MHz to 103.995 MHz. The 9 MHz reference | 
frequency signal is supplied to pin 3 of IC4, where the sig- 
nal is divided by 1800 to generate the 5 kHz signal for 
frequency comparison. The output of VCO3 goes through 
buffer amplifier Q13 (2SC 2668) and is applied to IC4 pin 
16. In IC4, the output is divided by L and the phase of 
the signal is compared with that of the 5 kHz reference 
signal by the frequency comparator, and VCO3 oscillation 
frequency is locked (in 5 kHz steps). The division ratio, 
L, is supplied by the microprocessor, in the digital unit, 
(DAO to DA3 and CK2). L is in 1000 steps (19800 to 
20799) corresponding to 0.00 kHz to 9.99 kHz. In CW 
receive, in order to obtain 800 Hz beat signals in the oper- 
ation frequency display, the L is shifted — 80 (19720 to 
20719) and when RIT/XIT operates, the L is changed so 
that fyvco is shifted +/—1.2 kHz or more. In AM or FM 
mode, the L is shifted by 10 steps to change fvco by 100 
Hz steps. 

Output from PLL 3 goes through buffer amplifier Q14 
(2SC 2668) and it is divided by ten in IC5 (M54460L) and 
then by five in IC6 (SN74LSQ9ON). The signal is then fed 
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into pin 2 of MIX5 IC7 (SN16913P) via the LPF. In MIX5, 
the signal is mixed with the signal generated by PLL4 and 
goes through the BPF to generate a signal in the range of 
6.53 MHz to 6.6301 MHz (in 100 Hz steps). The gener- 
ated signal is supplied to pin 5. 


rLEZ 


PLL2 consists of ICQ (MN6147) and its loop circuitry. 
VCO2, Q18 (2SC2668), is locked in the range of 58.25 
MHz to 53.2501 MHz. The 9 MHz reference frequency 
signal is supplied to pin 3 of IC9, where the signal is divided 
by 450 to generate a 20 kHz signal for frequency com- 
parison. VCO2’s output goes through buffer amplifier Q19 
(2SC2668), and is fed into MIX4 pin 2 and mixed with 
the 6.35 MHz to 6.63 MHz signals applied to pin 5. The 
mixed signal then goes through the BPF to obtain 64.78 
MHz to 59.88 MHz signal (in 100 kHz steps). The 
64.78 MHz to 59.88 MHz signal is fed into ICO pin 16 via 
buffer amplifier Q15 (2SC2668). In IC9, the signal is divided 
by M, and the phase of signal is compared with that of the 
20 kHz reference signal by the phase comparator, and thus 


.MIX4 output is locked (in 100 kHz step). The division ratio M 


is supplied from the digital unit (DAO to DA3 and CK1), and is 
in 50 steps from 3239 to 2994 corresponding to 
0.00 MHz to 0.49 MHz. 

The output from PLL2 goes through buffer amplifier Q20 
(2SC 2668) and is divided by ten in IC10 (M54460L). Via 
the LPF, the signal is fed into pin 2 of MIX3 IC11 
(SN16913P). The frequency of the signals depends on the 
values of L and M, and is in the range of 5.825 MHz to 
5.32501 MHz (10 Hz step). 

VR1 in MIX4 circuit is used to suppress spurious Outputs 
from the mixer. It is necessary to prevent PLL2 from be- 
coming unlocked. 

Signals generated by PLL2 and the 9 MHz reference fre- 
quency are mixed in MIX3. The mixed signal goes through 
the BPF, and is further mixed with fio in MIX2 IC12 
(SN16913P) on the IF unit. The output from MIX2 goes 
through the BPF to obtain 38.55 MHz to 39.04999 MHz. 
The signals are then mixed with the output from the final 
VCO oscillator in MIX1. 


PLL1 


The last PLL loop, PLL1, consists of IC17 (MB87006) and 
its loop components. In IC 17, frequency division for refer- 
ence and comarison frequencies is set by serial data (SO, 
SCK, and LE). When an external prescaler is used, IC17 
has a modulus control function for configuring the pulse 
swallow counter. 

The VCO oscillator output from the RF unit goes through 
Q26 (2SC2668) in the PLL unit and is fed into MIX1. The 
mixed signals go through the BPF, and they are then am- 
plified by buffer amplifiers Q27 thru Q30 (2SC2668), 
shaped by IC15 (SN74S10N1/3), and fed into IC16 
(WN74S112N) 1/3, or 1/2 prescaler. Basically, IC 16 is a 
two-level FF circuit and functions as a 1/4 divider. But, 
when IC 17 of the PLL unit sends control signals, to IC 16, 
IC 16 functions as a 1/3 or 1/2 frequency divider in con- 
junction with IC 15 (2/3). That is, the IC 15, IC 16, and IC17 
form a pulse swallow frequency divider. 


The 9 MHz reference frequency signal is supplied to pin 
1 of IC17, where the signals are divided by 18 to gener- 
ate a 500 kHz signal for frequency comparison. Signals 
fed into IC17 pin 8 via MIX1 and the buffer amplifier are 
divided by N, and the phase is compared with that of the 
500 kHz reference signals by the phase comparator. The 
signal then goes through the active LPFs Q31 to Q33 
(2SC 2459) and is fed into the RF unit as VCO voltage sig- 
nals to control the variable capacitor of the final VCO. The 
frequency divider N covers the full range of operating fre- 
quencies from 30 kHz to 30 MHz (500 kHz step), and it 
has 61 steps of frequency division data supplied by the 
microprocessor in the digital unit. 

The last VCO signal in PLL1 therefore depends on the 
values of L, M, and N, and it is in the range from 45.08 
MHz to 75.05 MHz (10 Hz step). N is expressed as 
follows: 


N=PNo-A 
(No>A) 


P: Prescaler module value 
No: Programmable counter value 
A: Swallow counter value 


PLL IC contains No and A. 

The last VCO unit is contained in the RF unit and consists 
of four VCQOs, each handling one portion of frequencies 
from 30 kHz to 30 MHz. The appropriate VCO is selected 
by the microprocessor according to band information from 
the digital unit. 


e Unlock 


If a PLL loop enters a unlock state, the output on the UL 
pin becomes L. This L signal is sent to the digital unit to 
stop the microprocessor. 


e 500 kHz marker signal 


The 500 kHz reference signal for frequency comparison 
is supplied from IC 17 pin 13, and it is used as the marker 
reference signal. 


5. Digital control circuit 


The TS-440 digital control circuit uses an 8-bit CPU (7800) 
which does not contain ROM, and has a 16K ROM (27128) 
and a 2K RAM (8418) outside the CPU. A common bus used 
for data exchange between the CPU and RAM, and between 
the CPU and ROM and is also connected in parallel to the 
two 8255's for extended I/O and an 8251 for interface to 
a personal computer (option). To transfer data to_or from an 
appropriate IC, the CPU uses the WR or RD signal, 
and the chip select signal from the 74LS138. 

The display is dynamically controlled by software, and con- 
sists of 13 digits and nine segments. The 13 digit and seven 
segment signal is driven by the high voltage resistive buffer 
(6300), and the other two segment signals are driven by a 
transistor. The 7800 transfers data serially. The clock signal 
is frequency divided by two in the 4013 and sent to the 6300. 
Using the 4011 and 4030, the encoder generates count 
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CIRCUIT DESCRIPTION 


pulses and U/D signals from two clock signals which are 90° 
out of phase with each other, and sends the pulses and sig- 
nals to the 7800. A clock pulse interrupts the 7800 and a 
U/D signal causes the 7800 to perform a count up or down 
operation for each step. If fast rotation occurs, the 7800 
processes several steps of PLL data at one time. 
Voltages from the RIT and IF shift VRs are converted from 
analog to digital by the A/D convertor IC (4052) and fed into 
the 7800. The voltages are used to drive the display and are 
reflected in the PLL data. 

The digital control circuit contains two 8255’s for extended 
1/O. The 8255 in control unit A is an outputonly element and 
the 8255 in control unit B is an inputonly element for key 
scan and static data. The output 8255 emits VS-1 signals, 


RIT 1F-SHIFT 


Wave-form 
disposition 


Mopping contro! 
SN74LSI38 


L L 
CK 1/2 divider FIP driver 2 A/Dconverter 
TC4030 yPDE300C MB4052 

2 


PLL data for the 6147, clock signals, and 1 MHz LED data. 
The input 8255 receives key scan data such as panel switch 
data and DIP switch data for CAR compensation. It also 
receives static data which cannot be entered as a portion key 
scan data. 

The 7800 outputs four bits of band and mode information 
(11 bands in the frequency range from 30 kHz to 30 MHz). 
Each time the 8251, used as the interface to a personal com- 
puter, receives one byte of data, the 7800 is interrupted and 
reads the data from the 8251. The 7800 analyzes any com- 
mand in the data. In response to the command, the 7800 
controls setting or writes data to the 8251 as required. The 
8251 serially sends one byte of data including a start bit, syn- 
chronizing to a 4800 Hz clock signal. 


8255 (A) 


a Fi 
eS 825) 
27128 
8418 
8 


< ; 


4011, 4030 ISR aes Pea S 
2 Se ee as Ree eS SS e E) 
Lfsmemccezee | fT |_| Oe 
” 
16 \¢ 
Raa a ee Mode informotion (XLED) ©) A/O contro! @ 
= Ex ate (LS8,US8,CW, AM,FM,FSK) (Clock, port, select) 
Enesden count tilde TX control (RL) Serio! output @ Pan ee a ae if 
2 Encoder U/D signa! cPu CUE (ener cord, [| RF UNIT 
gece, wP07BCOG Bond intormotion @) PLL 145158, FIP:6300 - 8418 \ 
9 Enedie 2 Power down (PD) parle’ ‘ 4 
A/O converter dote (PLL: 145158, FIP:6300) 
Peripherol reset 
(8255(A), (8B), 8251) 
® 
| INTERFACE | 
| LEVEL { Personal 
| 825! CONVERTER | computer 
| si i ie 2.11 ea year plapple fs pc, dng Jogos 
A/0O converter CS 
(Address stort) Tone control (TON) 
AF Mute (MT) £0 MIC UP/DOWN SW 
RF Mute (SB8K) (M.SCR, | MHz PTT SW 
PLL doto Lock) VS-! Busy 
(Dato, oddress & dota) Key scon 
10 key 
M-V, SCAN, CLEAR 
V/M, M.IN. ENT 
RIT, XIT, T-FSET 
A/B, SPRIT, A=B 
1MHz, UP,OOWN 
\ VOICE 
cae Colibration 
OPTION Ole Ww, 
vs = 
Fig. 13 Control circuit block diagram 
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1. Encoder 

The TS-440S uses an optical encorder. Two different clock converted into clock pulses (250 pulses/rotation x 4) and U/D 

signals from the encoder are 90°, out of phase with each signals indicating the direction of rotation by the 4011 and 

other. This phase difference is not adjustable but depends 4030 and fed into the 7800. Figure 15 is a timing chart for 

on the precision of the module. The two clock signals are clock pulse and the U/D signal transmitted to the 7800. 
uPD7800G 


Fig. 14 Encoder circuit 


ENI Al,2 iu. 2 epee ee See 
EN2 AI2,13 NST) ieee ee eg 


ca 'B4- Bir 
Aa | ‘BI0-B3. 
i ene moira ae ree 
Alo U U 84-83 


COUNT PULSE 
cl2 | | 

U/D SIGNAL 
3,11 x : as... See Meee 


Fig. 15 Encoder waveform timing chart 
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CIRCUIT DESCRIPTION 


2. Digital display 


FIP digit and segment signals are driven by the 6300 but 
decimal point and red character signals are driven by a tran- 
sistor. 8 V is used to increase the brightness of red charac- 
ters. The 7800 sends display data serially at 1 MHz, but the 
clock signals are divided by two (500 kHz) in the 4080 and 
fed into the 6300. Figure 16 shows how the frequency divi- 
sion is accomplished. The 7800 sends data from its SO pin 


[----- 
l Switch unit : 
| +5V | 
| R45 | 
recy 1 | 
: R43 ys Q5 | 
Q | 
| 2 SNe | 
| | 
l | 
| | ei 
Wet oe eee bongs ge eh Oe uate 


IC3_ TC4O0I3BP A/2 
1 
CK 


SCK 
26 OC) 


2 2 \% 3) oe 


Oo jOr 


(pin 28) and a clock signal from its SCK pin (pin 26) at ap- 
prox. 1 ms intervals. After the 7800 has sent 8 bits of data 
five times, the 7800 sends a negative enable pulse from port 
B5 (pin 46). When a decimal digit goes on, the 7800 sets 
port C4 to L and when a red character goes on the 7800 
sets port C3 to H. 


oon ON TMN = 
o 9990 99 089000 


O2 }03|O4 [Os |O6 }07 {Oe }O9 JO fOn [O12}013/O14] OrsjO16]Or7 }OrgO19 
OOO OOO OOOO OO 


2Obit Display buffer resistor 


2Obit Serial shift resistor 


IC | 
uUPDE3ZOOC 


Fig. 16 Digital circuit 


3. Key scan input 


The key scan input block sends key scan signals (negative 
pulses) from its 8255 (IC53) port C in the order of CO to C7 
(C6 and C7 are output only once when the POWER switch 
is turned on). When a matrix crossing point switch is on, its 


Key scan matrix 


LE | T.SETOFF | OFF 


SCAN 


corresponding bit in the 8255 port A is L to enable the switch 


to be identified. Figure 13 shows the matrix. Key scan S6 


peeskicsbaesl: z 
ia 


TIMER = CLOCK 2 400L 5 


and S7 are provided for the extended function using diodes. 


M.IN CLEAR 


T-FSET 1MHz EE . 


200L 6 200U 
50! 7 400U 10 


Table 10. Key scan matrix 


) 


13-4405 


CIRCUIT DESCRIPTION 


4. Static input 


7800 (ICI) 


Encoder U/D signal 
Unlock signal 
4052 (IC: Display) 


8255 (IC53) 


Lock switch 
AT switch 

MIC UP switch 
MIC DOWN switch 
PTT switch 

VS-1 busy signal 


“"H’” when UP 
“L’” when unlock 
A/D convertor data 


“L'’ when switch on 
“L’’ when switch on 
““L’’ when switch on 
“L’’ when switch on 
“L’’ when switch on 
““H’’ when VS-1 busy 


B3 
B4 
B5 


Table 11. 


5. A/D convertor input 


Voltages controlled by the RIT and IF shift VRs are applied 
to the 4052 (IC 2: Display). The 4052 has four analog inputs: 
AO (IC2 pin 4) is connected to the IF shift VR, and A1 (pin 
.5) is connected to the RIT VR, the other two inputs are not 
used. When reading IF shift data, the 7800 sets port C5 to 
O and selects 4052 AO. As a result, the 3255 sends a posi- 
tive pulse from port BO to reset the 4052, and the 7800 
sends nine positive pulses from port C6, and port C7 receives 
data. When reading RIT data, the 7800 sets CO from the 
4052 to H and thereafter performs the same operations as 
when reading IF shift data. 


2) IF SHIFT 


ORT 


MODE +8V 


4052 


IF-SHIFT:"L" 


A/D converter Input 
Fig. 17 A/D convertor circuit 


6. AT control 


When the AT switch is turned on with the AUTO/THRU 
switch in the AUTO position, 8255 (IC53) ports B2 and B5 
go on. When the 7800 knows that the AT switch is on via 
port B2, it will enter the CW-mode, and sets port A2 to H 
and AO, A1, and A3 to A6, and B4 toL, and transfer a pow- 
er down signal. The 7800 then knows that the PTT switch 
is on via 8255 port B5, and sets port A6 (transmission con- 
trol signal) to H, enabling transmission. However, if the select- 
ed frequency does not allow the 7800 to prepare for 
transmission, 7800 port A6 remains L and the 7800 will not 
enable transmission. When the selected frequency is 1.9 MHz 
or less, the 7800 will not enter CW mode nor send a power 
down signal. ; 


7. LED output 


Depending on the mode, the 7800 makes the 8255 (IC2) 
send M, SCR, 1 MHz, and lock LED signals from ports B4, 
B5, and B6. When the LED goes on, these ports are L. 

When the mode LED is on, 7800 ports AO to A5 are H. AO 


_to A5 correspond to LSB, USB, CW AM, FM, and FSK respec- 


tively. Mode LED output is used as mode control signals in 
the IF unit. 


8. VS-1 (option) 


When the voice switch is turned on, an address correspond- 
ing to the instruction (numerical data) entered is sent from 
8255 (IC2) ports AO to A4 and a positive start pulse signal 
is sent from port A5. The VS-1 sends busy signals (H) to 
8255 (IC53) port B7 while the voice switch is on. After the 
voice switch goes off, an address corresponding to the next 
instruction and a start signal are sent. 


9. »PD 7800 reset circuit 


The 7800 reset circuit is used to initialize the 7800 when 
the POWER switch is turned on. This circuit supplies a reset 
pulse to the 7800 after the clock is supplied to the 7800 sys- 
tem clock input, X1 (pin 31). Since IC3 remains on until 
PST520D (IC3) pin 1 reaches 4.3 V, C10 is not charged, ena- 
bling a reset signal to be supplied. When pin 1 exceeds 4.3 
V, IC3 goes off, causing C10 to charge via R2 and R3 and 
the reset signal is removed. 
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4PD7800 


z 
0.47/S50V 


Fig. 18 Reset circuit 


8255 (IC) 
Port 
B4-_B7 


BO~.B3 adress 


10. PLL output block 


The PLL output block controls five PLL loops. The 500 kHz 
step PLL loop uses an MB87006 and the other PLL loops use 
MN6147s. 

The M387006 has two dividers: one for the PLL reference 
frequency and the other for a swallow type counter. Frequen- 
cy division data for the reference frequency is sent only one 
when the TS-440 power is switched on. 


The MN6147 uses the PLL data format shown figure 19. 


Fig. 19 MN6147 PLL data 


Since the MN6147 has latches as shown in Figure 20, only 
data following a change is output. GO data can be any data 
since it is used to transfer G2 and G7 data to the G8 latch. 


11. Other outputs 


RL output (7800 port A6) 

This output signal controls transmission. When transmitting, 
this signal is ‘’H’’. 

BZ (Buzzer) output (7800 port A7) 

This output signal makes the BZ circuit active. When this sig- 
nal is ‘‘H’’, the oscillator circuit operates. 

RESET output (7800 port B7) 


This output signal resets the two 8255s and 8251 (option). 
SBK output (8255 (IC2) port A6) 


This output signal switches the RF unit to prevent noise due 
to PLL siwtching. 
MT output (8255 (IC2) port A7) 


This output signal controls the AF output to prevent noise 
due to PLL siwtching. 
SCH output (8255 (IC2) port CO) 


This signal controls the sub audible tone encoder. The sub- 
tone is activated whenever a transmit frequency in M-CH 
90-99 has been selected, in the FM mode. A logic H acti- 
vates the encoder. 


12. CAR compensation DIP switch 


This switch is used to compensate the absolute frequency 
characteristic of the 455 kHz filter. The characteristic can 
be compensated within the range of — 400 Hz to + 375 Hz. 
LSB and USB can be compensated separately. When LSB is 
compensated, FSK is also compensated. 


MN6147 


Fig. 20 Data input terminal and programmable counter 


Table 12 


When all bits are off, — 400 Hz is supplied for compensa- 
tion. When no compensation is required, bits 5 and 10 must 
be on. 
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CIRCUIT DESCRIPTION 


5 13. Band information generation circuit (in the RF Band information 7800 PBo ~ 3, B3B2B1Bo 
| unit) ES a 


Band information from the control unit is sent to connector 
15 of the RF unit. Band information signals BO to B3 form 
a BCD code in which BO corresponds to LSB. Q4D 
(M74LS 145P) is used to convert data from BCD to DEC, and 
it generates control signals for ten of the 11 bands. Control 
signals for the remaining band (25.5 MHz to 30 MHz) are 
generated in the AND circuit consisting of D57, D58, and 
Q46. These contorl signals go through the current buffer con- 
sisting of Q41 to Q45 (M54561P and 2SA562Y), and are 
OR’ed by diodes, as required, and sent to AT unit, filter unit, 
CO, and ANT BPF, as shown in Figure 21. 


Table 13 


) (@)| 28t (25.5~30) | 
o 
é A = “4 ¢ S 6 2 pe (1)] 24t (22~ 25.5) 
2 nC = 2 2 
2 é 2 2 BS 2 0 
ns i 2 2 Q Cy n nu o 
fo) = OY + © Xn zs “ w ie ATu 
()] 2it (14.5~ 22) 
4 (2) |} 147 (10.5~ 14.5) 
7 6 5 4 3 2 1 gata ) 10T UFO) OSS) 
Gy er 8G a BED 
Q41 MS5456I1P Buff V7 WW \7 } 
42/043 |a44 
10 WI 12 13 14 15 16 
nei P 
D6O 
D> 
I 
> ai (1) | 28F (22~ 30) 
Pars ee aes oi (2) 2iF (14.5~ 22) 
> 14F  (7.5~14.5) : 
PUNT as eo ES lie es ato Gitar’ 
ee es 
> 
POP A RTL RII le LE age 
(6) | 2F (1.6~ 2.5) 
Fr ml 
| ! 
Y Y V 
I QI7 Q2! 67.05 ~ 75.05 
' (22~ 30) 
wee ee 59.55 ~ 67.05 
(14.5~22) 
! Qig Q23 | 52.55 ~ 59.55 
O 
# > (~) (7.5~ 14.5) 
poe en 45.05 ~ 52.55 
D> O 
(O~ 7.5) 


vcO SW VCO 


10.5~14.5 


0.1~ 0.5 
0.5~1.6 


— 

ont 

—_ 
—_ 


2 To RFU BPF 


Fig. 21 Band information generation circuit 
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14. Mode control signals 


Transmit/receive mode signals are generated by IC10 in the 
IF unit. IC 10 is a hybrid IC containing five pairs of PNP tran- 
sistors and diodes. 

Figure 22 shows its equivalent circuit. When the mode sig- 
nals SSB, CWB, RYB, AMB, and FMB are applied to pins 6 


RYT 


FMB 
AMB 


15. Expand function 


Control unit (X53-1450- 11 ) 


Mode beep tone Morse 
10Hz display OFF 
Memory protect OFF 
CW shift 800Hz 
W 24 TX No 


W118 TX 


Shipped 


DESCRIPTION 


e 
to 10, the voltages of control pins 16 and 17 change. Dur- 
ing reception, these signals change to SSR, CWR, RYR, AMR, 
and FMR. During transmission, these signals change to SST, 
CWT, RYT, AMT, and FMT. 


x 
¢ Ste ag 
x >) oO yn i‘e) 
4 
Bx6124 
13, 13 4 Jie HULA IS 6124 _ 


RL 


@o o 
> > a 
ed oO o 


Fig. 22 Mode control circuit 


aN 


QIS:DTCIIGES 


Single tone 
ON 
ON 
400Hz 
Yes 
Yes 


Table 14 Expand function 
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16. Semi-self test function a. Approximately threshold level input 
Semi-self test is started by turning the POWER switch on b. Incorrect input due to input pin fault 
with the [4] (AM) and T-F SET switches pressed. 


This test provides a method of testing the TS-440 digital Operation procedure 
system in a shorter time during production or servicing. The 
test enables the following: 1. POWER SW OFF 
} 2. The power switch on while pushing switch (AM) and 
1. Circuits which are difficult to test during program execu- switch T-F SET 
tion to be tested easily. For example, dynamic data can 3. The test number has starts from ‘‘0’’ to ‘’56’’ and END 
be ouput as static data. when turn the VFO knob clockwise. 
2. Items on which information is held only by the CPU and Operation chart shows as follow. 
is not available to the user to be tested. 4. To reset SEMI-SELF TEST function, Power switch OFF. 


TEST NO. LIST 


Condition Condition 


Start All Fip’s light’s REST aha 

All Fip’s light’s (Segment) rf, TE 

All Fip’s light’s | CO =H" (A/D) 

All Fip’s OFF (digit) ar vie oc (nea) 

Each digit lights G1 AX =H" ('") 

aw fey et 

G3 8255 Port A all =’’H”’ (IC2) 
G4 i WE Ba) 
G5 8255 Port Ball =H" = (-) 
G6 alle! “(e) 


G7 8255 Port C CO~C3="'H" (.) 

C4—C7= "Lb" 

CO— C3 =," 

C4~C7="H" 

G9 8255 Port C all=‘’H’’ (IC53) 

Ee al enc (2) 

LOCK,PTT,MIC,U/D,AT,VS-1(BUSY) check 
[SIMPLEX] VS-1(BUSY)check 

Key scan inport check 

BZ ON (LSB), [6] ,V/M,VOICE (check) 

cay (USB),[7] ,M/V,RIT,A/B (check) 

Mode LED all ON (CW), [8] ,SCAN,XIT,SPRIT (check) 


G8 


all OFF [4] (AM), [9],MIN,T-FSET,A = ahr ee 400L ( + ) 
Se : 


[5] (FM), (0) ,(FSK),CLEAR, 1MHz, 25L 50L 25U 5OU | ,, | 


ENT,DOWN,UP, 100U 200U 400U 
@®@.@. 


BAND all=‘’H”’ 
he tee td 
TE 
=e 
= Jape 
=‘’L’’ (immediatly) 
eee 
Se: 
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SW Monitor eo 
Display changes by TEST number : 


Display 


~ 


on 


If the display changes from “’ } to ‘’ // ’’ by operate the key in chart then function working properly. 
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SEMICONDUCTOR 


SN74LS138H (Control unit IC51) 


) 


+5V 


MBM27128 Pin20 CE 


uPD7800 


MPDS255 (1C53) Piné 


HPD8255 (1C2) Piné 


MB8418 


oe 


Pinil CS 


pP0825! 


TRUTH TABLE 


G2=G2A + GB 
2. H: High level 


1h 


Note: 


L: Low level 


“uM or re 


X: 
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TC4013 (Display unit IC3) 


CLOCK cL 
cL 


TC4040BP (Control unit 1C55) 


RESET (i}--4>0 


LEE 


= R R 
© cP CP 
0 18} 


TC4069BP 
(Control unit IC4) 


(TOP VIEW) 
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MB4052 Pin Description 
1/0 Signal Pin Functions 


Pin Name Symbol 


Range expander 
input 
Range expander 
output 

aA 7 | Analog entrance 


Channel select input 


Ao~Az3 


Co 
C, 
Chip select input cs 


4 
A/D convertion 
clock 


Data output 
- Range select input 

Analog ground A.G 

Digital ground D.G 


14 
1 
8 
15 Power supply pin 2 
16 Power supply pin 1 


¢ Channel Select 


Selected Ch. 
eb. Olga aaah Boned 
asa i Ce 


2 
3 
ey) 
9 
10 
11 
12 
CuK 
13 


DATA 
OUT 


13-4405 


SEMICONDUCTOR 


PCTs) 
Ean ee ee 


Comparator 
Resistor 


8255 (C2) 


+5V 


Function 


Analog input pin for expanding the range. 
Analog output pin for expanding the range. Connect to any pin from AO to A3. 
By using Ex. 1, Ex. 2, the range is expanded to the x4 range. 


4-ch analog input pin. Channel 1 is selected by channel select input CO to C1. 


The input pin to designate the analog input channel for A/D converter. This signal is latched 
at the trailing edge of CS. 


This is the chip select input pin. When CS is inverted from ‘’1’’ to ‘’0’’, A/D converting 
starts and data output is enabled. After A/D converting is over or when an interrupt is re- 
quired, set the CS back to ‘’1’’. 


This is the clock input pin for A/D convertion input to the comparator register sequentially. 
Convertion speed is determined by the clock speed. In the case of 8-bit, approx. 10 clocks 
will be needed. However, it is not necessary that the clock period be fixed. 


This is the open collector to output the result of A/D convertion. The data is output in the 
order of the start bit, most significant bit, 2nd significant bit, ..., least significant bit, and 
the stop bit, synchronized with ADCCLK. 

This is the input pin for selecting the voltage range of analog input. The VFS =Vcc,/8 range 
is selected at ‘‘0’’, and the range of FVS=Vccy/2 is selected at ‘’1’’. During convertion, 
hold this pin to ‘‘O”’ or ‘’1”’. 


Ground terminal 


When driving with 3.5 to 6.0 V of power, connect Vcc, and Vcc2 to each other, and apply 
the power voltage to them. 

When driving 8 to 18 V of power, apply the power voltage to Vccz2. At this time, the Sy We 
stabilized voltage is output to Vcc;, and approx. 10 mA current can be supplied externally 


to the IC, 
When either 3.5~6.0 V or 8~ 18V power is used, Vcc; is the reference voltage for A/D 


convertion. 


e Range select e¢ Wiring example when expanding the range 


onvertion vol- 
gure caies range 
Vcc, 


oa 
8 
Vcc, 
2 


va: OwVec: X2 
rs= "i" 


MB 4052 
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MB8418-LP20-GRA (Control unit IC50) 


Cee crane 
gs Griteoisee a 
Em role 
Tver” | Power S| 
enc?) l/ one an eal 


Memorial 
Alley 
128 xl6x8 


1/0 gate 
column decoder 


uPD7800 


Address input 


ee UAC OR 


MBM27128 (Control unit 1C52) 


Doto output 


+I5V 


Pin name 


rer 
Teno | 


va oO 


utput enable 
ae enable Output Buffer 
Prog. OV steerer neal A ic 

fix anar 


IZ1072 bit 

(S12 x 256) 
X decoder 

Memorial 

ally 


Program power supply 
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: y MC3347 (IF unit IC2) 


IT] aint 
tee 


t- fora lie (nee 


eee : rl 
Te i: ae ee 


MC3357 (IF unit IC2) | 


[1 | 16 | RF 
Crystal Input 
GND 
. #2 15) 
oo 
o 2 Age 
Mixer = © 14] Audio 
Output Fe Mute 
ox 
vcc 4 | Gc Sca 
ai Control 
o> 
Limiter Squelch 
In ee 2 Input 
Decoupling Filter 
is i Output 
Limiter [> Filter 
Output nput 
Quad 9 | Demodulator 
Input Output 
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uPC1158H2 


Input N.F.B, Output GND ALC 


Pin connection 


on pluse 
noise 


absorbent 
Circuit 


R5 
fae 
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ALC Input 
Vcc . 


Temperature 
protection 


Power surge 
voltage er 
protection 


OWN 


: Input 

: NFB 

: GND 

: Output 

: Power supply + Vcc 
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SEMICONDUCTOR 


uPD8251AC (Control unit 1C54) 


Dota bus 


Dota 

8 
bus S 
buffer 


Not use 
Not use 


@5 (4040) @) pin ( Bo rate: 4800) 


yPD7800 INT! 2) pin 


Receive 
RTS 6/0 contro! 


Nof use 


dota bus 


uPD8255AC-5 (Control unit IC2, 53) 


(+5V) Vcc @8 


GND (?) Group A 


GroupA 
PortA x 1/0 Port A 
(8 bit) 


8 


Doto bus 


1/0 Port C 
(16) 
uPD7800 Port C ('5) 
 )| ey, 
a Read input (Lower 4 bit) (a) PCO 
(5) 
wR Write input WR 66) aC 23) PBT 
Port address 
EIO input Al 5 R/W 
Port oddress control VORP 
EQ input 


© 
74LSI38 


iat ic2:¥3 @ Basic function 
ii At 1¢53:¥2 © 


1 1 1) 1 Control register — Data bus 


status 
ease Ry 1 |Combination is inhibited 


“‘0’’ shows low level (L) 
““1'" shows high level (H) 
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SEMICONDUCTOR 


uPD6300C (Display unit IC1) 


Pin description 


FIP 

Segment 
driver 

(013~ O19) 


Serial data output pin 


High dielectric-strength (40V) output in the Pch open. 


Corresponds to the output of Q13~Q19 


Output serial data the trailing edge of SCK. When the n-number 
of »PD6300Cs are connected in series, this can be connected to 
the SI of the following stage. 


This input can turn off all indicator or displays, and can dim them 
Blanking pin 
by applying a random duty pulse from outside. Active low. 


aa 


Transmits the connects of the serial shift register to the buffer 
register at low level, to latch the connects at the rising time. 
Active rising (leading) edge. 


This is the data input pin. Inputs data to the shift register at the 
Serial data input pin 
rising edge of SCK. 


Serial clock input pin 


FIP 


Segment 
drivér 


(Oo ~ O12) 


Power supply pin 


Reads out the SI data to the shift register at the rising edge of 
SCK. 
Outputs data from SO at the trailing edge of SCK. 


When CS is high, this inhibits SCK and LH, and when CS is low, 
activates SCK and LH. 


Connect to the GND terminal of the system. 


Pch open-drain system, high dielectric-strength output. 


Corresponds to the 
output of Oo to O12 


_ 5V+10% 


13-4405 
PARTS LIST 


) CAPACITORS CC AS wUHi sl 220) J CC45 Color* e Capacitor value 1 0 3=0.01nF 
J Dewi? Sand 5 6 rs 
i) SUA sie ceramic, electrolyic, etc. 4= Voltage rating 1 0 0=10pF 4 7 * 
2 = Shape ......round, square, etc. 5 = Value | Ist number f Multiplier 
3 = Temp. coefficient 6 = Tolerance 1 OT = OOD r 2nd number 
© Temperature Coefficient 1 0 2= 1000pF = 0.001 pF 


Lepmi*c | 0 | 


(20 [=is0 | -220 |-se0 [270 [750 


Example CC45TH = —470+60 ppm/°C 


No code 
More 1QuF—10~ +50 


than 


Less 4. 7pF—-10~+75 


than 


Less than 10 pF 
@ Rating voltage 


16 


e@ Chip capacitors Dimension 
oa I ee ee Bcc aL 
ES) eaeass | eine |p era a _3— Refer to the above ta , 
ae A, a a a ia Empty 5.6+0.5 5.0+0.5 Less than 2.0 
/ 
= (Chip) (CH,RH,UJ,SL) / 
Pee patch hohee 2 Yin see | | Bo soswl N25 202 | Lessthan.25 
Ne alors: se - r=) = ee, 
tao.s A. Ss ee, Dimension 
eR! 1 = Type ...... ceramic, electrolytic, etc. 
© Chip resistor (Carbon) 2 = Shape ...... round, square, etc. 1.6+02 


3 = Dimension 


E 


(Chip) (B,F) 6 = Value Dimension 
© Carbon resistor (Normal type) 7 = Tolerance. ft 
Zt 


(EX) RED oar cy ERE 00 


Ge ess; (ery caw atine 2) a 4 = Temp. coefficient 
A Roser 2 5= as e ratin 
jee Ss 4S 6.7 9 g 


ea we a aie 
eter ey tek TE wo 
He eeStAeh ty 6) “7 
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SEMICONDUCTOR 


IS 1555 
1$133 

1$2588 
1S1587 
1S1007 
1SV53A 
TSVAOS 
1$$101 
1S$99 

1N60 

1N4448 


$31C 
BA282 
MA858 
US 1090 
DAN401 


MC931 
MI204 
MC921 


ITT310TE 


MV 13 
MV-5T 
MV 203 


SVO3YS 


Zener diode MTZ 3.0JB 
MTZ 4.3J5C 
MTZ 6.2JA 
MTZ 7.5JA 
MTZ 9.1JB 
MTZ 9.1JC 


UZ 3.0B 
UZ 6.2BL 
UZ Bis 
VO6B 


Thermistor SDT 1000 
5T41L 
112-502-2 
S2D27 


Surge absober DSP-301N 


Destination table 


K  : for U.S.A. 

M1 : GENERAL MARKET 
M2 : GENERAL MARKET 
T _ : for England 

W_$: for Europe 

x 


: for Australia 


N: New Parts 
*: 


PARTS LIST 


Please note that parts are sometimes not in stock, and it takes much time to 


deliver. 


DTC114ES 
DTC143TS 
DTC124ES 
DTC144WS 
DTA114ES 


2SA562 (Y) 
2SA562 TM 
2SA950 (Y) 


25C 1959 (Y) 
2$C 1815 (Y) 
2362053 
2SC 2075 
2SC 2458 (Y) 
2SC2459 (BL) 
2SC 2509 
28C2538 
2SC2570A 
2SC 2668 (Y) 
2SC 2603 (E) 
2$C2879 
2SC3113 (B) 
2S C2784 (5) 


2SK30 (GR) 
2SK30 (O) 
2SK192 (GR) 
2SK192A (GR) 
2SK192A (GR) *J 
2SK125-5 


3SK73 (GR) 
3SK74 (L) 
3SK122 (L) 


AN612 
AN6551 
AN7805 
AN7808 
BA718 


BA6109U2 
BX6124 
BX7191 


HD 10116 
HD 10131 
HD10125 


LM29312-5.0 


M54460L 
M54459L 
M54561P 
M74LSOOP 
M74LS123P 
M74LS145P 
MB3614 
MB4052 
MB87006 
MBM27128-25JA1 
MBM8418-20LP- 
GRA 
MC10125L 
MC10131L 
MC10116L 
MC3357P 
MN6147 
MN6147C 


NE555P 
NJM2903D 
NJM2903S 
NJM2904M 
NJM2094S 


PST520D 


SN74LS90N 
SN74LS10N 
SN74LS112N 
SN7404N 
SN74LS123N 
SN74LSOON 
SN74LS138N 
SN74LS145N 
SN16913P 


TC400 1BF 
TC4011BP 
TC4013BP 
TC4030BP 
TC4069UBP 
TMP8255AP-5 


uPC1158H2 
uPC2002V 
uPC4558C 
uPD6300C 
uPD8255AC-5 
uPD7800G 
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> New Parts PARTS LIST 


Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts 
SRES f& El # BSB h F 8 


Description 


SAAR + =a 


TS-440 | 


ADL -0993~-02 
Alt 0999-02 
AZO-—2556-03 
A4D-06 1 ?-03 


Gi 
Da 


BO4-0411-04 
BOS-0708-04 
i Boo-081 7415 
1et eH er RS tU6S¢--O5i 
14 1 3A #1 B4Q-3625-04 


#1 B40-3625-04 
#1 B40-3626-04 
te 1A #1 B42~-242e-04. 

* 

+ 


ae aC B43-1063-04 
ee. eal B43~-1064-04 


oe faa) *#) B45-1065-04 
ce BLE *) B43-1065-04 
(oes A *) B46-0410-10 
24 & *) BSO-38048-00 
24 LS #) BSO-8048-00 


a4 iS *) BSO-B049-00 
5 B42~-1 729-04 


a6 15 EGR-B751-05 
Cate 45 EQre08S2-05 
ae S Bsus l6ésa-0s 


= bot D451-0S 


FOS-2034-05 
FOQS-2034--05 


a3 3I GU2-0S0S5-85 
653-0509-04 
34 SS) HO1-4683--04 


HO1-4683-04 
34 35 +) HO1-4684-04 
34 35 + | HO1-4685-04 
35 35 *| HO3-2278-04 


So Sie # | HO3-2278-04 
ao oo) #1 HO3-2285-04 
36 25 F Wad VO=-26.1 5-02 
ou ail +) HiO-2616-02 


Hi2=l3ta-O4 


H20-1425-03 
H25-O00?9-D04 
HeS-00 79-04 
He5-O1 12-04 


JO2-0323-05 
44 3A +) J0e-N4a4an-04 
JO#-0441-05 
JO2-0442~-D4 
J21-1144-34 


43 tg nb ||P cdfreni lee earth eat 
7 SE J30-0526-04 
ZE J31-0141-04 


CARTON BAX (INSIDE) 


ITASE (Ad UPPER 
CASE (B) LAWER 
PANEL. AaSy 

BETTOM PLATE 


SP MAUNTING HARDWARE 

SP GRILL CLOTH 

PILOT LAME (14. 80MA) 

METER 

MODEL NAME PLATE KMIM2 


MADEL NAME PLATE TW 
MADEL NAME PLATE x 
VOX NAME PLATE 

NAME PLATE (TRI® TS-4405) 

NAME FLATE (KENWA8D TS-44%) 


NAME PLATE (KENW&8D TS-4405) 
NAME PLATE (KENWSAD TS-4405) 
WARRANTY CARD 

INSTRUCTION MANUAL 

INSTRUCT LON MANUAL. 


INSTRUCT ISN MANUAL 
LABEL (WITH ANTENNA TUNER ) 


fF BIN PLUG CALCESSRY) 
SF METAL FLUG 

DID PAWER CARD ASS 

WIRE WITH CANNECTASR (SF) 


BUS: (20A) 

FUSE (ZOAJALCESSORY 
KNSB FIXED SPLING (xX4) 
FALKING (X2) EASES (DE 
CARTAN BAX (INSIDE) 
TARTAN BSX (INSIDE) 


TARTAN BAX (INSIDE) 
CARTON REX (HUE SIDE) 


TARTAN BAX (NUT SIDE) 
CARTAN BAX (QUT SIDE) 
PARKING FIXTURE (CF) 
FAKING FIXTURE CR) 

USH TON 


PROTECTIVE CAVER 
PRATELTIVE BAG (MII) 
PRATECTIVE BAG (MIL) 
PROTECTIVE BAG (DID CARD) 


FART (X2) R 
ASSISTANT FANT 

FRAT (x4) 
FART Cour 
MSUNTING HARDWARE (SF 3 


MAUNTING HARDWARE (PILST LAMP) 
SPACER 
SPACER RING (MIT) 
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ae PARTS LIST 
Parts without Parts No. are not suppliled. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 

Telle ohne Parts No. werden nicht gellefert. 


Desti- 
nation 


Bh BSR B tt 1) 


Description 


as 
36 
= ig 
Se 


= 


6.3 
64 
651 
66 
é? 


38 


Ref. No. Address |New 

Parts 

emee l(a 8) § 
1E 


1P iG 
1G 
esas 


1A:3B 


ite aie 
10 .2k 
3A 
Ze 


3D 


J32-0765-04 
J32-0782-04 
J32-0792-04 
J32-0793-04 
J32-0794-04 


K01-0407-05 
Kel-e7 7S=D2 
Kke3-0 710-04 
k23-O0?r7 12-04 
ket3~-0 782-04 


K29-OP 41-24 
K29-0 758-04 
K29-0'782-05 
K29-3001-04 
K29-- 3002-04 


N19-0601-14 
N19-0637-04 
N8?-3008-46 
NBY-3O12-46 
NO9-0256-05 


NO9~-0644--04 
NO9-06538--04 
NO9-0699-05 
N30--2608-41 
NS2-2606 


N32-3004~--46 
N32~-3006~46é 
N33~-3006-41 
N35-2605-46 
N35--3006--4 


NB 2606-46 
Noe P?-3006--4¢ 
NB?- 3008-44 
NB7-3010-41 
N35-3006- 


N30~-26D4-46 
RSI4AB3AI00J 


559-0436-05 
540-2437-05 
S90 1406-05 
$50-1406-05 


TOS+0G2 fl S 
PAGE 2S 
a itera): 


WO2-0373-05 
WO9-0326-O5 


X41-1610-00 
X44-4 680-00 
X45-1470-00 
y cet tl 72a Oe] 0) 
X3i1-1340-00 


X53-1450-11 


HEX BASS 6. SMM 
HEX BASS 11MM 
HEX BASS 10MM 
HEX BASS 11MM 
HEX BNSS sho 


CARRING HANDLE 

MAIN KNOB 

KNB (INSIDE) X%4 
KNOB (VEX) X1 

KNOB CSELERTIVIT YA 


KNOB (SUTSIDE) x4 
FUSH KNAB (PRWER) X1 


KNOB (ALD) 
(X4) 
PUSH KNAB (X6) 


FLAT WASHER 

FLAT WASHER (MAIN KNOB) 
BRAZIER HEAD TAPTITE SICREW(X1) 
BRAZIER HEAD TAPTITE SCREW (X2) 
GND SCREW (X4) 


BIND SCREW (Xé) 
RAUND SCREW (X53) 
SCREW (X6) 
PAN HEAD MACHINE SCREW (X6) 
FLAT HEAD MACHINE SCREW (X85) 


FLAT HEAD MACHINE SCREW (X4) 
FLAT HEAD MACHINE SCREW (X98) 
AVAL HEAD MACHINE SCREW (x4) 5F 
BINDING HEAD MACHINE SCREW CXS) 
BINDING HEAD MACHINE SCREW(X20 


BRAZIER HEAD TAPTITE SCREW(XS6 
BRAZTER HEAD TAPTITE SCREW(X13 
BRAZIER HEAD TARPTITE SCREW CX2) 
BRAZIER HEAD TAPTITE SCREW(X2) 
BINDING HEAD MACHINE SCREW 


PAN HEAD MALHINE SCREW 
FLPROBF ka. 20 


KEY HBRARD ASSY 


FUSH SWITCH 
PUSH SWITCH 
PUSH SWITCH 


(FAWER } 
(TAT) 
(TAIT 3 


SPEAKER 
MOCRAP HONE KM LM 
MY] CRAPHANE x 


ENCADER Also 7 
LITHIUM BATTERY 


SWITCH UNIT 
RF UNIT 
FINAL UNTT 
Ee iat 
PILTER Mia 


IANNTRAL UN OT K MIM 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Description 


Parts’ 
SRES tk | F Bh asm 


CLO 
Cie 
ies 
C14 


ae) Fea 


ah 
19 »20 
Ce3 
red 


20 


ES 
Reul 
234 
Rese; 


238 


39 
C41 
C43 
£45 
C46 


E48 se 
C53 
Cals) gare 
Loe 


Go) 


60 s61 


ME13314 
Mz1iS 
MIZ16 
Mic 17 
MIZ18 


M19 
MIl20.21 


Awe ea) 
AI3~- 1450-24 
X354-137°0-00 
At 40-00 
A60--1300-00 


IK 4 5F 1H4 732 
CEO4Wite2em 
IZK45F 1H473Z 
CED4WIE222M 
EK ASF 1H473Z 


CEO4W10330M 
IEO4W 1 330M 
CEO4W 10330" 
CED4W1I7470M 
CEO4W1iC 330M 


TEO4W1470M 
CEO4W1l330M 
CMEO4W1330M 
OO Gy 
MEO4W1iC4 70M 


COl=Di17/-05 
C90=2035-05 
CK ASF LH4-73Z 
C7O-eUoo ud 
CMI2MILHS62k. 


ae Mos OP a does fe 
Sole Oll 7-05 
E90-2035-05 
Lovee Ge t-O3 
CK 4SBLH4 ? 1k 


IK4SB1LH1IO2K 


E23-0401-05 
EZ o- Cole a 
E06--0656-05 
E11-0413-05 
E06~-0858--05 


E11-0414-05 
E11-0418-05 
EPS-0562-05 
E40-07 73-05 
E40=1073-05 


EAD ter oso 
E40-0573-05 
E40-0373-05 
E40-0273-05 
E40-0873-05 


E40-3237-05 
E4023239-05 
EGS-0575-05 
ED8-O02 72-05 
E40-0473-05 


E40-03735-05 
E40-0473-05 


INNTRAL UNIT 
CANTROL UNIT 
DISPLAY UNIT 
AT UNIT 
{TF UNOT 


CERAMIC 
ELECTR& 
CERAMIC 
ELECTRA 
CERAMIC 


ELECTRA 
ELECTRA 
ELECTRA 
ELECTRA 
ELECTRA 


ELECTRS 
ELECTRA 
ELECTRA 
CERAMIC 
ELECTRS 


CERAMIC 
ELECTRA 
CERAMIC 
ELECTRA 
MYLAR 


CERAMIC 
CERAMIC 
ELECTRA 
ELECTRA 
CERAMIC 


CERAM II. 


TERMINAL 
TERMINAL. 


SWITCH UNIT (X41-1610-00) 


0. 047UF 
2200UF 
0. O47UF 
2@2QOUF 
QO. 04 7UF 


33UF 
33UF 
S3UF 
4? UF 
3aUF 


47UF 
33UF 
33UF 
0. 04 °7UF 
4? UF 


0. O1UF 
1O0UF | 
0. O04 7UF 
100UF 
S600FF 


O. 04° °UF 
0. O1LUF 
1Q0OUF 
1QUF 

4° OPF 


1000PF 


Z 
16WY 
z 
16WY 
is 


16WV 
16WV 
16WYV 
L6WV 
16WV 


16WV 
16WY 
16WY 
K 

16WYV 


K. 
L6WY 
z 
16WY 
kK. 


6F DIN CONNECTOR (ACCT ) 


JAILK: 


(PHBNES ) 


BSPAMETAL -SSEKET CMTC) 


JACK: 


FHANE JACK (FSkK IN. 8UT-ALICS3) 


PHONG JACK. 
PIN CONNECTOR 
FIN CONNECTOR 


PIN CONNECTOR 
FIN CONNECTOR 
PIN CONNECTOR 
FIN CONNECTSR 
PIN CANNECTO&R 


PIN CONNECTOR 
PIN IZQNNEC TOR 
MINI CANNECTSR 
MINI CANNECTOR 
FIN CONNECTAR 


PIN CONNELTAR 
PIN CONNECTOR 


(EXTSSF) 


(MINI: °F) 
(MINT: 10F) 


(MINIs 12eP) 
(MINI s SF) 
(MINI. 3F) 
(MINIs 2F) 
(MINI s3F) 


(MINI. 2F) 
(MINI .4P) 
(3P) 
(2P) 
(MINI; 4) 


(MINI; 3F) 
(MINI; 4P) 
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> New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


PARTS LIST 


Desti- 
nation 


Bh BSR tt 15) 


Address |New Parts No. 


S&S & ££ & 


Ref. No. Description 


MC32 +33 


MIC 34 


40 


E40-0673-05 
E40-0373-05 
E40-5069-05 
E40-3241-D05 
E04-0154-05 


£40-0273-05 
E40-0473-05 
E40-0373-05 
E40-0273-05 
E40-0473~-05 


FO2-0423-04 


L15-0016-05 
L40=1011-13 
L40-1011-14 


NO9-0641-05 
N10~-2030~-46 
N1?-1030-46 
N30-3004-46 


RE9-3425-05 
R24-9405-05 
R1i2-1428-05 
R1l2-3450-05 
R19-3420-05 


R19-3418-05 
Rl2-1435-05 
R1i2-0405-05 
Ri2=-s402-05 
R1l2-3435-05 


Rl2-1418-05 
R1i2-1419-05 
RI2-0150-05 
R92-0150-05 
RI2-0150-05 


RI2-0150-05 


591-1429-05 
Sol-1420-03 
SU1=2425-05 
$31-4405-05 


[bose 
MTZ?. SJA 
1SS5 155 
S305 
Lasts 


AN?808 
AN?80S5 

By Fear se We pO 
NJIM29045 
AN?80S 


NJIM29035 
NIM29045 
DTIC114ES 
25D1406(Y) 
25K 30(GR) 


PIN CS&NNECTOR 
FIN CONNECTAR 
PIN CA&NNECTAR 
PIN CONNECTOR 


(MINT .6P) 
(MINI: 3P) 
(MINI; 6F) 
(MINI, 12F) 


RF C@AXIAL CABLE RECEPTACLE 


FIN CA&NNECTAR 
PIN C&NNECTOR 
FIN CONNECTOR 
FIN CANNECTAR 
PIN CONNECTOR 


HEAT SINK. 
CHAKE CATL 


(MINIs 2P) 
(MINI: 4P) 
(MINIs 3P) 
(MINI: 2P) 
(MINI :4F) 


SMALL. FIXED INDULTAR 
SMALL. FIXED INDUL TSR 


SCREW 
HEXAGSN NUT 


TRATHED L&Ck WASHER 


(X4) 
(X2) 
(X4) 


PAN HEAD MACHINE SCREW(X1) 


PATENT IOMETER 
PATENT ITQMETER 
TRIMMING FAT. 
TRIMMING FAT. 
FATENTIOQMETER 


PATENT ISMETER 
TRIMMING POT. 
TRIMMING FAT. 
TRIMMING FAT. 
TRIMMING FAT. 


TRIMMING FAT. 
TRIMMING POT. 
JUMPER REST \ @ 
JUMPER REST 30 


JUMPER (REST 0 
JUMPER REST 
RELAY 
RELAY 


RATARY SWITCH 
SLIDE SWITCH 


DJ@DE 
ZENER DIQDE 
DI QDE 
DISDE 
DI QDE 


(MICS CAR) 
(Sl.NNTCH) 
Cl ae 
(20K) VAL TAGE 
(AF SRF) 


Rae PSHIFT ) 
2k) Vil04 

30) 
20K. ) 

rk) 


Ge 


( 
(2 
(3 
(2 
(4 


CHEK) 
(1K) 
§HM 


§HM 
QHM 


QHM 


(GEEBCT) 


ID (VALTAGE REGULATORS +3V) 
IE (VELTAGE REGULATBRZ +5V) 
IC (DROPARUT CANTRALIRZ +54) 


{Cl (RP AMP K2) 


TE (VAL TAGE REGULATBR/Z +5V) 


Ii (DUAL. CAMPALATAR) 


IE (QF AMF Xz) 


DIGITAL TRANSISTAR 


TRANS] STOR 
FET 


13-4408 
PARTS LIST 


» bf fo 
‘ft, ‘ > Xe, "> un 
oo K/ ff ‘“ ationnes dans le Parts No. ne sont pas fournis. 


f f/f A wwtisjo 4 ] werden nicht gellefer 
& Cf UR a g 1: 


Zi 
} dress |New Parts No. 
. mig 
"I PS _ we ya Sh F 
e 8 pe eS hee am, 


2502458 (Y) TRANSISTOR 

RF UNIT (X44-1680-00) 
CL45SL1H390I CERAMIC 39PF J 
PC4SSLIHIZ1J CERAMIC 1Z0PF J 
CL45RH1H330J CERAMIC 33PF 


Description 


CK45F 1H473Z 
791--1008-05 


CERAMIC 


CERAMIC 


. 04 PUF 
. O22UF 


0 
0 
Doe Oa Uo CERAMIC 0. O1UF kK: 
SL t065-05 CERAMIC 0. GO68UF K. 
EO iedslan-s CERAMIC 0. OLUF kK: 
LK ASF 1H1O3Z CERAMIC SSO TOUR M,Z 
EAL=O1t7=05 ITERAM II, 0. OLUF K. 
E91-0105-05 CERAMIT 0. OD47UF kK. 
IAIEMLHLe3k. MYILAR BaAOTZURL 
) CAISMILH LS Sk. MYLAR G.O01SUrF 
CEO4W1HO10M ELECTRA 1. OUF SOWV 
E7i=l008-05 CERAMIC O.022UF «Kk 
0 IAI2M LHI SSK MYI_ARR DF GTSlirey kh 
Ls CK4S5BLHIS2k CERAMIC 1SO0FF K. 
Cee C91-0125-05 CERAMIC 0. OB27UF Kk. 
Ce3 CK4SBLHiS2k CERAMIC 1SO0FF kK: 
a4 CTED4WI1HO1OM ELECTRA HO1LUF A 
ras COL 1008-05 PERAMIC Behe curs 1K 
C26 CEO4WC1HO1OM ELECTRA HO1UF Gi 
cer £91-1008--05 CERAMIC 0. 022UF  K 
ew ise? CK4S5BIHeeak CERAMIC 22cOQOFF kK. 
230 CK 4SBLHB21LK TERAM TL 820PF Kk 
C31 #1 091-1064-D05 CERAMIC 0. OOS9UF Kk 
i es aL LO-OS PERAMIC 0. O47UF  K: 
3 CK4SBLHB21k CERAMIC. B2ORF K. 
234 TED4W1HOLOM ELECTRO 1. OUF SDWYV 
boo C91—1008-05 CERAMIC D.022UF K 
Cor MK 45B1LH1IS2k. MERAMIC LSO00PF kK. 
738 IK 45B1LH68 1k ITERAMI 630FF kK. 
ES? Tito? Lo tooo CERAMIC 0. OO33UF kK 
240 IK 45BLHS6 1k. ERAM II S60PF K. 
C4) CK4SBILHIS2k CERAMIC 1S00FF ke 
4c De a hae 1 a bt ERAM I 0. 047UF Kk 
C43 TED4W1HO1OM ELECTRA L..QUF: SOWY 
Ir44 E71 0080S CERAM TI. DSG2 cur. FR 
C45 CK 4SBIHI62K CERAM] IC 1800FF K. 
IL46 Ml45SL 1H331I TERAM [IL 330FF J 
C4? a tie E06 3-05 CERAMIC 0. OO33UF 


MC4SSL1IH2 rid 


CERAMIC 


2?0PF 


49 K45BLH1S2k. ITERAM [it LSOOPF 

CSO CPi id 9-05 CERAMIC 0. O4?7UF 

ap FEDN4W1HOLOM ELECTRO 1. OUF S0WV 
Be 7 G21-1008-Gs CERAMIC O.022UF 
too TK 45BLHIS2Kk CERAM LI. LSOOPF kK. 
Cod ER4SCHIH1O1d CERAMIC LODFF J 
boo COP-U12a-05 ITERAM Cio 0. O002?UF Kk 
P56 CC4SSLIHIO1J CERAMIC JOOFF J 
Cor TK 4SB1LHI 22k. CERAMIC 1200FF K. 
Bale) ed ese) a Me ae hs CERAMIC D.O047UF K 


4] 


13-4405 


> New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
rs 
SRmREE ik Zh € 8 


40 


E40-0673-05 
E40-0373-05 
E40-5069-05 
E40-3241--05 
E04-0154-05 


£40-0273-05 
E40-0473-05 
E40-0373-05 
E40-0273-05 
E40--04 73-05 


FO2-0423-04 


L15-00T6é-0S 
L40--1011-13 
L40-1011-14 


NO9-0641-05 
N10~2030~-46 
N1?-1030-46 
N30-3004-46 


R19-3423-05 
R24-9405-05 
Ri2-1428-05 
R12-3450-05 
R19-3420-05 


R19-3418-05 
R1l2-1435-05 
R12-0405-05 
R1i2-S402-05 
Riew4o0-00 


Rlé2-1418-05 
R12-1419-05 
R92-0150-05 
R92"0150-05 
RI2-O1 30-05 


92-0 FSO0+S 


591-1429-05 
So1- “1420-05 
SO1- het cae 
531- “4405 
LStaag 
MTZ?. SJA 
155 3 
S31e? 
138153 


S 


AN7808 
AN?B05 
Mes Zoe 
NJIMe 29045 
AN?805 


NJM29035 
NIM29045 
DIC1LI4ES 
elas ge 
Sk 30 (GR) 


PARTS LIST 


Description 


Bh B/R 


PIN CS&NNECTOR (MINI:6P) 
PIN CONNECTAR (MINI: 3P) 
PIN CONNECTOR (MINI:6P) 
PIN CONNECTOR (MINI; 12F) 
RF COAXIAL CABLE RECEPTACILE 


FIN CONNECTOR (MINI: 2P) 
PIN CONNECTOR (MINI: 4P) 
FIN CONNECTOR (MINI; 3F) 
PIN CONNECTOR (MINI: 2P) 
PIN CONNECTOR (MINI.4P) 


HEAT SINK 


CHAKE CATIL 
SMALL. FIXED INDUCTS&R 
SMALL. FIXED INDUCTOR 


SCREW (X4) 
HEXAGSN NUT (X2) 
TRATHED LACK WASHER (X4) 
PAN HEAD MACHINE SCREW(X1) 


POTENTIQMETER (MIC. CAR) 
PATENTIQMETER (Sl.NQ8TICH) 
TRIMMING PAT. (CIKIRIT 
TRIMMING PAT. (20k) VBL TAGE 
PATENTIQMETER (AF .RF) 


PATENTIQMETER (RIT,IF SHIFT) 
TRIMMING POT. (2k) ¥IC04 
TRIMMING PAR! a309 

TRIMMING PAT. (220k) 
TRIMMING FAT. (47K) 


TRIMMING PAT. (1K) 
TRIMMING POT. (1K) 
JUMPER RES 0 
JUMPER REST O QHM 
JUMPER RESPONSE 


JUMPER REST O §HM 


RELAY 

RELAY 

RATARY SWITCH (SELERT) 
SLIDE SWITCH 


DJ SDE 
ZENER DISDE 
DIQDE 
DIASDE 
DI ADE 


Il CVRLTAGE REGULATSR/ +3V) 
IE CVBLTAGE REGULATAR/ +5) 
IC (DRAPARUT CANTRABLIR/Z +5¥) 
Ti (RP AMF X2) 

JE (VAL TAGE REGULATOR +5) 


Ii (DUAL. CAMPALATAR) 
IL (QF AMP Xz) 
DIGITAL TRANSISTAR 
TRANSISTOR 

FET 


13-4408 
PARTS LIST 


> New Parts 

Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


a ae 


ot casey) __| raansrsror 


RF UNIT (X44- 1680: 00) 


Cl4S5SL1LH390I CERAMIC SORE 
MC4SSLiIHl2id CERAMIC LZ20PRE 
RAUB ERAM IIL Soe 


LK ASF 1H473Z 
C7i-1C08-05 


oT Oi lir-OS 
eee. Mie Oe 
Le SO as 
LK45F 1H103Z 
LOS 


E7isO105-05 
CAI2M LHL 23K. 
CMI2MLH1 SSK. 
TEO4W1HO10M 
E27it=1O08-05 


MAI2M LHL SSK. 
CK4SBIHIS2k. 
UO vate a-OS 
CK4ASBLHLS2k. 


CED4Wl1HOLOM 


EOi- 1008-05 


CED4WC1HO1OM 


EO l= t0O8-05 
CK4ASBIHecak 
CK 45B1LHB21K 


091-1064-05 
E7i-O1 19-05 
CK 4SBIHB82 1K. 
TED4W1HO10OM 
EO t—1008-05 


CK45BLHUS2k. 
CK45B1LH6B81K. 
COI NOGS-Us 
CK45B1LHS61K. 
CK45BLHIS2K. 


Lard 9-05 
TED4W1HO1OM 
E271-1008-05 
CK4SBLHI 62k 


Il45SL1H3310 


Beir 065-05 


C455 1H2?1J 


MKE45B1H1S2k. 
C7 i-012 9-05 
MEO4W1HOLOM 


91-1008--05 
MK4S5BLHIS2k 


ER4SCHIH1017 


Ep i-Ui2s-Oo 


MC45SL1H101J 


CK45B1H1L22ek. 
£91-0119-05 


CERAMIC 
CERAMIC 


CERAMIC 


CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
MYLAR 
MYLAR 
ELEITRA 
CERAMIC 


MYLAR 

CERAM II. 
CERAMIC 
CERAMIC 
ELELTRS& 


CERAMIC 
ELECTRA 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
TERAM II 
FERAMIC 
ELECTRA 
CERAMIC 


CERAMIC 
IERAM IC 
CERAMIC 
ERAM II 
CERAMIC 


ERAMIL 
ELECTRA 
TERAM IL 
CERAMIC 
CERAM CL 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
ELECTRO 


RERAM IC 
CERAM LI. 
CERAMIC 
TERAM Ct. 
CERAMIC 


TERAMIC 
CERAMIC 


04 ?UF 
O22UF 


O1UF 
O068UF 
O1UF 
O1QUF 
O1LUF 


004 ?UF 
O12UF 
O01 SUF 
OUF 
O22UF 


Dea one SO SUE 


a) 


POLSUF 
1SO0FF 
0. OB27UF 
1SO0F'F 
HO1UF 


0. O22UF 
HO1UF 
0. O22UF 
2200PF 
820PF 


0. OO39UF 
QO. 04 °7UF 
B2OFF 
LaOUr 

0. O22UF 


1S00PF 
6390PF 

0. OO33UF 
S6é0PF 
1SQ0FF 


0. O47UF 
1. QUF 
0. O22UF 
1800FF 
SoUPF 


0. OO33UF 
e (OPF 
LSO0PRF 
0. 04 PUF 
Our 


0. O22U0F 
LSOOPF 
LODFF 
0. O02 ?UF 
JOO0FF 


1200FF 
0. 04 °UF 


S 
= 
<< 


MAAR 


ey 


Tre | tT, 
we 


OANA 


kK 


4] 


13-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans !e Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 
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Ref. No. 
S$REE 


Bey 
Cé0 
C61 
C62 
63 


C64 
C65 
C66 
C6? 
C68 


C69 
cro 
C41 
pee 
Ca, 


a 
Cro 
CC’ 
(eter 
(778 


C72 
80 
CB4 
Be 
C83 


(784 
C85 
C38? 
C88 
(789 


218. 
£91 
C92 
£93 
94 


Dike he 
C96 
CI? 
L399 
Lio. 


:98 
: 100 


ELOS 
104 
ELOS 
2106-108 


Address |New 


CEO4W1HO1OM 
C91-1008-05 
CK45B1H681K 
CL4SSLIHIS1Jd 
CK45B1H1S2k. 


CC4SSLIHISIS 
Cot-GLL9-OS 
CED4W1HO1OM 
E7i-tG0s-0S 
CK4SBIH4 71K 


Ch4SSLIH1115 
CK4SBIHB21K. 
CC4SSLIH1S15 
CK4SBIH4 71k 
ErixG119-05 


CED4W1HO1LOM 
C91=—1008-G5 
CC4SSlikdeeld 
Cl45SL1H910I 
IK45BLH6B1K. 


CC4S5SL1HI10I 
PC4SSL1H3315 
Eo ogg SE ea pr 
TE04W1LHOLOM 
091-1008-05 


MI4SSL1THL21J 
CLASSLIH4 707 
MC455L.1HO80D 
CL4SSl1HB20I 
Coa l-Bt1 9-05 


TEO4W1HOLOM 
G7 l10038-05 
MED4WI1HOLOM 
7008-05 
FC455L1H680I 


CK45B1HIB1K 
91-1008-05 
C2 i-0105--0S 
C91-1008-05 
Load 19-05 


IW 4 SSL. 1H330J 
CrteGii 7-05 
Lo4>0)1 7-05 
E7t-O117-03 
bo -0¢69-05 


£71-L008-05 
L7a-O1L i 4-05 
MK 4S5B1H1O2kK. 
BetUS 
ars GPS 


Noe RP eB 
[91-1008-05 
Cll 1 7-05 
Parr ou 


Description 


Bh BSR B 


ELECTRS 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
ELECTR 
CERAMIC 
CERAMIC 


CERAM II 
CERAMIC 
CERAMIC 
CERAMIC 
ERAM II. 


ELECTRA . 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
ELECTRO 
CERAMIC 


CERAMIC 
CERAMIC 
LERAMIC 
CERAMIC 
ERAMII 


ELECTRO 
CERAMIC 
ELECTRA 
CERAMIC 
TERAMIC 


CERAMIC 
ERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


TERAMII 
CERAMIC 
CERAMIC 
ITERAMII 
CERAMIC 


CERAMIC 
CERAMIC 
TERAM II. 
CERAMIC 
ITERAM CC 


CERAMIC 
ITERAMII 
CERAMIC 
CERAMIC 
ITERAM IC 


1. QUF 
0. O22UF 
680PF 
1SOFF 
1SO00PF 


1SOPF 
0. 047UF 
1. OUF 
0. O22UF 
A70PF 


110PF 
B20PF 
1SOPF 
A?0PF 
0. O4?7UF 


1. OUF 
0. O22UF 
220PF 
91PF 
680PF 


DLP 
330PF 
0. O4 P°UF 
1. QUF 
0. O22UF 


120PF 
A?PF 
8. OPF 
B2PF 
0. 047UF 


1. OUF 
0. O22UF 
HO1UF 
0. O22UF 
68FF 


180FPF 

0. O22UF 

0. 004 7° UF 
0. O22UF 

0. 04 ?UF 


33PF 

0. O1UF 
0. 047UF 
0. O1UF 
0. O1UF 


0. O22UF 
QO. O1UF 
1000PF 
0. OLUF 
0. O1UF 


0. OLUF 
0. O22UF 
0. OLUF 
0. OO1UF 
4°PF 


ras 


ae Ol eo an 


AO 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentlonnes dans Ie Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


wm 


ean, 
ee ee 


PSPIPSPAPG 
CAs OG poe 


bays 


Cle 
pave 
Cle 
VAI 32 
Biss 


2134 
Lon Sie 
2136 
Ot Bee 
ise —4e 


143-145 
C146 
7147;:148 


Cros 


kos 
154,155 
ere 
icin 
Liss 


BlSo 
2160 
C161 
162 
GLGS 


7164 
PliGs 
166 


7168 


£183 


(7184 
C185 
1386 
LiBe 
7188 


C149:150 


C166;:16? 


Ref. No. Address |New Parts No. 
(Hg 
SRE tk 8h € & 


BO ep 
pieAas Se pean 
91-0769-05 
CL4S5S5L1H1LO0D 
91-0117-05 


CEO4W1H100M 
er) a al ae a) 
Eee et O80 
EOL 1-05 
PR4SSLiHiOi1Jd 


Sea aa Why ties hal 
CR4SSLIHL21 J 
Peto t be =0S 
C71t-0769-05 
Bot=O1 17-05 


One Ong = Os 
CRIES ONS) Fea Ober 
EOt toes —05 
PON OTe 7 =O 
els it yee be, 


91-1008--05 
Bot=O769-05 
CCASRH1HOAOr 
G7i-1008-05 
Cl4SSL1H1O0D 


CLA4SSLIHL20J 
£91-1008-05 
£91-0119-05 
CED4W1IHeReM 
£91-0119-05 


CK4A5BLHIB1K. 
CK4SBIH33 1K 
Eot-Obb7=-05 
IE ce aes 1 ga ha 
TEO4W1H100M 


Ce t-0bLe-05 
ITEQD4W1A4 70M 
C74A=O117-O5 
CEO4W1A4 70M 
LOt=0'6?-05 


EC4aSTHIH S907 
4S CHLHOSOM 
! 


E9i-O11 7-05 


CEO4W1A4 70M 
C91. 0769-05 


#) CCASSHLH4 ?OS 


eet IH LHOSOM 
EL4SEHTHS305 


Pai OVir-0S 
TEO4W1A4 70M 
£94-0769-05 


Il 45CH1LHOSO 


PC4SCH1H330J 
+ eo ire ¢-OS 


CP4AaSRHLHS60I 


CERAMIC 
RERAMIC 
LERAMIC 
CERAMIC 
CERAMIC 


ELECTRA 
CERAMIC 
LERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
LERAMIIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
LERAM II 
CERAMIC 
RERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
ELECTRO 
CERAMIC 


CERAMIC 
RERAMIC 
CERAMIC 
CERAMIC 
ELEITRA 


CERAMIC 
ELELTRS 
CERAMIC 
ELECTRA 
CERAMIC 


CERAMIC 
CERAMIC 
RERAMIC 
CERAMIC 
CERAMIC 


BEEETRY 
TERAMIC 
MERAMIL 
CERAM TC 
CERAMIC 


ERAMII 
ELECTRA 
IERAM [- 
RERAMIE 
CERAMIC 


Description 


Bh BSR 


120FF 


12PF 
0. O22UF 
0. 047UF 
2. 2UF 

0. 047UF 


180PF 
330FF 
0. O1UF 
0. O1UF 
10UF 


0. 04 P?UF 
4 7UF 
GSO tHE 
4 °UF 
0. G1UF 


39PF 
5. OPF 
33PF 
1BPF 
0. O1UF 


47UF 
0. O1UF 
47PF 
5. OPF 
33PF 


0. OLUF 
4VUF 
0. OLUF 
S6PF 
5. OPF 


13-4408 


Desti- 
nation |marks 


[a] 


ama 
o 
= 
< 


TOS, 


SMe: Sani Say Tas 


ASBZARKS 


O 
= 
<< 


AU AAG eat TOS i poe 7S 


CHI Ara 


13} 
ee 
<< 
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> New Parts 
Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts’ 
SREFE ti §1F 8 & €# 8 


£189 
C190;191 
E192 

Oy BS 
C194 
LOS 
196 
C197 
198 
£199 
C200 
C202 
C203 
[204 
C205 
[206 
C207 
L208 
€209-213 
peda heal 
E2153 216 
bele 
218 
ten9 
L220 
C221 
C222 +223 
C22 
E225) 

Lee 
L227 

22 
229 
E250 
C231 
E252 
E233 
E235 
C236 
E237 
£238 
L239 
C240 
C241 
242-247 
C249 
L250 
G251 
L252 
253.25 


CL4SCH1LH330I 
CFI-OLigeO> 
CEO4W1A4 70M 
C971i-0 769-05 
CL4SRH1H68OS 


Cl4ASCH1LHOSOL 
Cl4SCH1H3305 
Cl4SCH1HOSOC 
CK45F 1H103Z 

CL4SSLiH22od 


C7k-O11 7-05 
LL4SSL1H330I 
C9I-OL19-05 
C7i-G1ir-O5 
£91-074 7-05 


CL4SSLIH2 70S 
RL4SSL1H331I 
IL4SSL1H470T 
Ei SOl iscuo 
ae or ld-05 


£91-0117-OS 
MK45B1H102k 
IK 45B1LH331K 
TEO4W1iHO1OM 
C91-0117-05 


Coli 17-05 
C9t-O1 139-05 
CEO4W1HO1OM 
C7 PeO1 1Li-USd 
LEO4W1HO1OM 


CM45SL1H101J 
691-011 7-05 
CS1ISELVR47M 
LAP2MLH3S92K. 
CEO4W1A470M 


CEO4WLHORIM 
CK 4SBIH4 71k. 
TEO4W1H1O0OM 
CAI2M1LH333K. 
LEO4W1H1C0M 


CSISELAGR2M 
2092M1H102K 
C92M1H123K 
CK45F 1H2237 
£91-0769-05 


CL4SSLIH4 703 
CC45RHLHO20° 
Et 19-05 
CEO4WI1HO1OM 
C9?-1008-05 


Cio -Go2o-US 
E04-015?-05 


ceo Us le-a 
E31-1448-05 


PARTS LIST 


CERAMIC 
CERAMIC 
ELECTRA 
CERAMIC 
CERAMIC 


RERAMIE 
CERAMIC 
CFERAMIEC 
CERAMIC 
RERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
ELECTRO 
CERAMIC 


CERAMIC 
CERAMIC 
ELECTRA 
CERAMIC 
ELECTRA 


CERAMIC 
CERAMIC 
TANTAL 
MYLAR 
ELECTRA 


ELECTRA 
CERAMIC 
ELECTRA 
MYLAR 

ELECTRA 


TANTAL 
MYLAR 
MYLAR 
LERAMIC 
CERAMIC 


ERAMIC 
CERAMI 
PERAMIC 
ELECTRA 
CERAMIC 


TRIMMING (CAP 


Description 


Sh BSR 


33PF 


0. O1UF K. 
47UF 10OWV 
0. O1UF M 
68PF J 


SPOEF’ 4.) G 
33PF J 
Sa0PF | SG 
0.010UF Z 
22PF J 


0. O1UF K. 
SSPF J 
0.047UF kK. 
0. O1UF k 
1SOPF k 


2 ¢PF J 
330FPF J 
4°°PF J 
0. O1UF K 
ag a K 


0. OLUF kK 
1000PF kK: 
330PF kK: 
LOur SOWYV 
0. O1UF kK 
0. O1UF kK. 
0.047UF kK. 
1. OUF SOWY 
0. OLUF kK: 
1. OUF SOWY 
100PF J 
0. O1UF kK. 
0. 47UF S3SWYV 
3900PF K. 
4?UF 10WV 


Oe Tu SOWYV 
4?OFF K. 
1QUF SOWYV 
OSOS3uUrF «& 


1OUF 


eee 


1000PF kK 
O.012UF Kk 
GO. G220P ~-Z 
0. O1UF M 


AvPF 
2 OFF & 
0.047UF kK 
HOLUF = «C1 
0.022UF  K 


(SOPF } 


RF CMAXTAL CABLE RECEPTACLE (X3 
TERMINAL. 


CONNECTING WIRE 


youn PARTS LIST 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


Bh ez/sR 


E4041173=65 PIN CONNECTOR 
E40-0473-05 PIN CONNECTOR (MINI;4F) 
E40-0273-05 PIN CQNNECTQR (MINI;2F) 
E40-0573-05 FIN CONNECTOR 
E40-0273-05 PIN CRNNECTSR (MINI: 2F) 


E40-0273-05 FIN CRONNECTAR (MINI;2F) 
E40-0473-05 PIN CONNECTOR (MINI;4F) 
E40=0373=05 PIN CONNECTOR (MINI: 3P) 
E40-0673-05 PIN (C8NNECTS&R 

E40-0473-05 FIN CONNECTOR (MINI.4F) 


J32-0795-04 HEX BAS 


Ege O11 0205 BEAD CORE (FOR L??sL?’B) 
PRL a0257-05 IRYSTAL FILTER (45. QSMHZ) 
L?i-0260-05 ERYSTAGERLETER BIG SMHZ ) 
bAG-15Li=13 SMALL. FIXED INDUCTS&R(1S0UH) 
.40-3382-14 SMALL FIXED INDUCTS&R(O. 33UH) 


L40-2282-14 SMALL FIXED INDUCTOR(O. 22UH) 
L40-2292-14 SMALL FIXED JNDUCTA&R(1. 2UH) 
L4Q--1011-13 SMALL. FIXED INDUCTO&R(100UH) 
L40~-1021-03 SMALL. FIXED INDUCTS&RCIMHZ) 
L40-1021-13 SMALL FIXED JNDUCTO&RCIMHZ) 


L40-2701-14 SMALL. FIXED INDUCTOR(27UH) 
1.40-2201-14 SMALL FIXED INDUCTOR (22UH) 
L40--4701-14 SMALL. FIXED INDUCTOR(47UH) 
L40-1001-14 SMALL FIXED JNDUCTA&R(10UH) 
L40-8291-14 SMALL. FIXED INDUCTO@R(8. 2UH) 


L40-B8291-14 SMALL FIXED JINDUCTA&R(8. 2UH) 
La0-2r9e-14 SMALL FIXED INDUCTOR(2. PUH) 
L40=1592214 SMALL FIXED INDUCTOR(1. SUH) 
L.40-B291-14 SMALL. FIXED INDUCTOR(8. 2UH) 
E40L021T=13 SMALL. FIXED INDUCTB8R(C1MHZ) 


L40-2792-14 SMALL FIXED INDUCT&R(2. PUH) 
L40-5691-14 SMALL. FIXED INDULTOR(S. 6UH) 
L40-1892-14 SMALL FIXED INDUCTA&R(1. BUH) 
L40-1092-14 SMALL. FIXED INDUCTS8R(1UHZ) 

L40-1892-14 SMALL FIXED INDUCTQ@R(1. SUH) 


L40-1021-13 SMALL FIXED INDUCTSRC1MHZ) 

1.40-3991-14 SMALL FIXED INDUCTAR(3. 9UH) 
L.40-6882-14 SMALL. FIXED INDUCTO&R(O. 6BUH) 
1.40-3982'-14 SMALL FIXED JNDUCTAR(O. 39UH) 
L.40-6882-14 SMALL. FIXED INDUIT&R(O. 68UH) 


40102213 SMALL. FIXED INDUCTSRCIMHZ) 
L40-5691--14 SMALL FIXED INDUCTBR(S. 6GUH) 
L40~-3982-14 SMALL. FIXED INDULTSR(O. 39UH) 
L.40-2282-14 SMALL. FIXED INDUCTAR(O. 22H) 
L.40-3982-14 SMALL. FIXED INDUCTOR (O. 39UH) 


LAD-ID21=13 SMALL FIXED INDUCTARCIMHZ) 
L40-2292-14 SMALL FIXED INDUCTOR(1. 2UH) 
L40-4782~-14 SMALL FIXED JINDUCTAR(O. 4?UH) 
L40--2782-14 SMALL. FIXED INDUTSR(O. 2?UH) 
L40-47B82-14 SMALL FIXED INDUCTAR(O. 4?°UH) 


L40-1021-13 SMALL FIXED INDUITORCIMHZ) 
L40-1592-14 SMALL. FIXED INDUCTOR(1. SUH) 
L40-1092-14 SMALL FIXED INDUCTSR(C1UHZ) 


13-4405 
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13-4405 


* New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Description 


Bh BSR 
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(53 
LS4 


Gt 
Yrs 


L.S6 


LS8 
or? 
L.60 
L61 
L62 


L63 
L64 
L6S 
66 
Grr 


L.68 
L69 
rae) 
Peyrigl 
eg 


lene 
L&6 
LB? 
L88 
L.89 


L90 
L91 
L92 
L93 ~9€ 


LO? 


L98 
Roe o4 
L100 
L1iol 
L102 


1.103 


L104:105 


L106 
L107 
L108 


Eas 
EP TO=2 01 
eriz-1TS 


Taek 
2 
T13 


L40-3982--14 
L40-22Be-14 
L.40-3982-14 
L.40-1021-13 
.40-1092--14 


1.40-3982-14 
L34-1163-05 
L.40-3982-14 
L40-1021-+13 
L.40-2782-14 


L40- ‘BeEBe~ 14 
L40~-2282-14 
1.40-3982-14 
L.40-1021-13 
L40-1021-03 


L40-2211-03 
40-3382--14 
L40-1011-14 
L40-4 701-03 
L40-1011-14 


L40-1011-14 
W40=1011<14 
L40-2201-14 
L40-6891-14 
L40-2292-14 


L34=1162-05 
L40-1011-14 
40-6891-14 
L40-4 701-14 
L40-1011-14 


L40-1S11-14 
L40-1011-14 
L40-4 782-14 
_40-1011-14 
L40-358e~14 


L4D-2232-14 
L40--3382-14 
L40-1511-14 
L.40-1021-13 
L40~-1011-14 


L40-1011=f3 
L40-1011-14 
L40-4701-13 
134-266-005 
LY 7=0361>US 


BA AG Wes 
.34-2268~-05 
L34-2145-05 
b34—-2285-0S 
L_34-2267-05 


L.30~-0506--05 
Pa Wr ee 8 be 
L34- ri it “OE 
1.34-2284-05 
LS4-2205+05 


SMALL. 
SMALL 
SMALL. 
SMALL. 
SMALL. 


SMALL. 
TAIL 

SMALL. 
SMALL. 
SMALL. 


SMALL. 
SMALL. 
SMALL 
SMALL. 
SMALL 


SMALL. 
SMALL 
SMALL 
SMALL. 
SMALL 


SMALL. 
SMALL 
SMALL. 
SMALL. 
SMALL. 


COIL 

SMALL. 
SMALL. 
SMALL 
SMALL. 


SMALL 
SMALL. 
SMALL 
SMALL. 
SMALL 


SMALL. 
SMALL 
SMALL. 
SMALL. 
SMALL. 


SMALL. 
SMALL. 
SMALL. 
ATL. 

BALLIN 


rATL 
CALL 
MATL. 
COIL 
MATL 


IFT 

COLL 
COIL 
COIL 
PAIL 


FIXED 
FIXED 
FIXED 
FYXED 
FIXED 


FIXED 


FIXED 
FIXED 
FIXED 


FIXED 
FIXED 
FIXED 
FIXED 
FIXED 


FIXED 
FIXED 
FIXED 
FIXED 
FIXED 


FIXED 
FIXED 
FIXED 
FIXED 
FIXED 


FIXED 
FIXED 
FIXED 
FIXED 


FIXED 
FIXED 
FIXED 
FIXED 
FIXED 


FIXED 
FIXED 
FIXED 
FIXED 
FYXED 


FIXED 
FIXED 
FIXED 


INDULT®8R(O. 39UH) 
INDUCTOR (CO. 22UH) 
INDUC TSR (CO. 39UH) 
JNDUCTA&R C1MHZ) 
INDUITAR ( LUHZ) 


TNDULTAR(O. 39UH) 


TNDUCTSR (0. 39UH) 
TNDUC TOR C1 MHZ) 
INDULTS8R(O. 2 ?UH) 


INDUCTOR (CO. BeUH) 
INDUCTOR (O. 22UH) 
JNDUI TAR (0. 39UH)} 
INDUL TOR CIMHZ) 
TNDUIC TAR C1 MHZ ) 


(NDULTAR 

INDUIL T&R (CO. 33UH) 
INDUCTOR (1 OOUH ) 
INDUITAR C4 ?UH) . 
YNDUCTA@R (1 Q0UH) 


INDUCTOR ( LO0UH) 
INDUC TAR C1 O0QUH) 
INDUIC TOR (22UH ) 

TNDUCTAR C6. BUH) 
INDUL TOR C1. 2UH) 


INDUCTOR (1 00UH) 
INDUICTAR (6. BUH) 
TNDUC TAR (4-?UH) 
INDUC TAR (1 O0UH) 


TNDULTS&R C1 SQUH) 
TNDUC TAR ( LO0UH) 
TNDUCTAR (CO. 4?UH) 
INDUC TAR (LOOUHD) 
TNDUCTA&R (0. S3UH) 


INDUCTAR (OD. 22H) 
TNDUCTAR (C(O. S3UH ) 
INDUC TAR C1S0UH) 
TNDUIZ TAR CLMHZ ) 
TMDUC TAR (1 OOH) 


INDUIZ TAR ( LO0UH ) 

TNDUC TAR (1 0Q0UH) 

INDUCTOR (4 ?UH ) 
(45. OSMHZ) 


TRANSFARMERCRX MIX) 


(45), DSMHZ) 
(45. OSMHZ) 
(45. OSMHZ) 
(45. OSMHZ) 
45. OSMHZ) 


(8. B3MHZ) 
(a. ooMHZ) 
(8. BAMHZ ) 
(8. B3MHZ) 
(8. B3MHZ ) 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. Description 


8 & & 8 B® mw AaSR 


1.34- "ee86~ fi ATL. (36. 22MHZ) 
.34-2287-05 TOTL (36. 22MHZ} 
L34-2¢88-05 POTh (45. OSMHZ) 
1.34-2289-05 ATL. (45. OSMHZ) 
Lt9=0324=05 BALUN TRANSFARMER(TX MIX. DRIVE 


EI? CS62=65 BALUN TRANSFORMER (TX DRIVE) 
L34- 2290 OS PAIL (VCRs HH. H) 
L34-22??-O5 FOIL (VIB L) 

L 34-22 78-05 CRIL (VES LCL) 
L19-0344-05 BALUN TRANSFORMER (PLL) 


L34=0595=05 CATL (8. B3MHZ) 
Ea OSS Gr0S OIL. (8. B3MHZ) 


N10-2026~-46 HEX NUT 


RIO-0188-05 PMI ue! 18h WeihlilS X4 
R90-0454--05 MULT I-COMP 

R12-0435-05 TRIMMING POT. (1ST MIX BALANCE) 
RiZ=1431-05 TRIMMING P&T. (C2ND MIX BALANIZE) 
R1l2-4413-05 TRIMMING FAT. (FM DEV) 


Ki2-1431-05 TRIMMING PAT. (SHURTBUS ) 
RIe-4414-05 TRIMMING FAT. (TX AMP) 
RL2-344?-05 TRIMMING POT. (FM DEY) 
R92-0150-05 JUMPER REST O 8HM 
BI9e-O150-8S JUMPER REST © &HM 


cero -O5 JUMPER REST O ®8HM 
R92-0150-05 JUMPER REST O 8HM 
R92-1061-05 JUMPER REST O8HM 


551-1404-05 RELAY (G2Es12V) 


(S1SS5 DINDE 
US1090 DI SDE 
152588 DINDE 
BAZBe DIQDE 
152083 DIQDE 


BAZBe DIQDE 
152588 DISDE 
BAZBA DISDE 

152588 DI QDE 
BAZ32 DTSDE 


152588 DIQDE 
BAZ 2 DIQDE 
[Se588 DIQDE 
BAZ DISDE 
1 o2588 DIQDE 


BAZB2 DINDE 
.525BB DI ADE 
BALZBA DIQDE 
152588 DISDE 
BAZBA DIQDE 


152588 DIADE 
BAZB DIQDE 
Bo lS DIQDE 
MABE 43 DI QDE 
BAZB2 DIQDE 


13-4405 
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> New Parts 
Parts without Parts No. are not supplled. 


PARTS LIST 


Les articles non mentionnes dans le Parts No. ne sont pas fournls. 


Telle ohne Parts No. werden nicht gellefert. 


151587 
MABSB 
MABSS 
$5133 
BAZB2 


MABS8 
MA8S8 
PRISTOTE 
MA8S3 
LVTSIBTE 


MA8S8 
PPS LOTTE 
MABS8 
INTSIGTE 
MA8BS8 


1N60 
MV13 
LSS 153 
UZ3. OB 
DAN401 


US1090 
DSP~-301N 
LoS133 
Q) 2952459 (BL ) 
2 250562 (Y) 


Dass) Boks aS 
IS 35K74 CL) 
NG sf aokweora 
WB + 25122668 (Y) 
010 -11 soket ea (1) 


le 2502668 (Y) 
013 >) SSK 122 CL) 
1S 25I22570A 
1G 2oCz253e 
O17 -2 DTIC143TS 


eli-2 252668 (Y) 

N26 yee Be parie F a 

Ne? 2502053 

eB Z2SK IIA CGR) 
leg 2SC266B8(Y) 


32 2502603 (E) 
34 DTC124ES 

Q35 eoC2603(E) 
N36 2502459 (BL) 
AB? 2eSl2603(E) 


N38 UPL4SS8C 
139 2ol2603(E) 
N40 MP4LS145F 
40 SN?4LS145N 
4] MS4561F 


2SAS62(Y) 
DTL1I24ES 


Description 


Bhavan & 


DIQDE 
DISDE 
DIQDE 
DIQDE 
DIQDE 


DI DE 
DISDE 
VOLTAGE VALTAVLE CAP. 
DIQDE 
VOLTAGE VALIAYLE CAP. 


DIQDE 
VBLTAGE VALTAYLE CAP. 
DIQDE 
VOLTAGE VALIAVLE (CAP. 
DI SDE 


DISDE 
VARISTOR 
DISDE 

ZENER DIQDE 
DISDE 


DIQDE 

SERGE ABSORBER 
DIQDE 
TRANS I STAR 
TRANSIST&R 


FET 
FET 
FET 
TRANSISTOR 
FET 


TRANSISTOR 

FET 

TRANSISTOR 
TRANSISTSR 

DIGITAL TRANSISTOR 


TRANSISTOR 
TRANSIT STQR 
TRANSISTOR 
REP 

TRANS ISTAR 


TRANS ISTAR 
DIGITAL TRANSISTAR 
TRANSISTOR 
TRANS ISTAR 
TRANSISTOR 


TC CQF AMF Xe) 

TRANS ISTAR 

IC(DEC IMAL DECQDER/DRIVER BCD) 
Ti (DUAL MANS MAL.TI) 

[EIGCH LED DRIVER? 


TRANSISTOR 
DIGITAL TRANSISTOR 


FINAL UNIT (X45-1470-00) 


LK 4SBLHS6 1K 


MERAM TC S60PF 


PS 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht geliefert. 


Ref. No. Address |New Parts No. 
Parts 
SRES | £1 3 hi $= F 


es IK ASF LH1LO3Z ERAM I O. O1QUF 
cS CK4ASF LHe23Z CERAM IT 0. O22UF 
24 CK4SBLH1O2k ITERAM IID 1000PF 

eo a « CK ASF IH4 7 3Z CERAMIC 0. 04 7UF 
Ors) IK 4ASF LHE223Z CERAMIC 0. O22UF 


Description 


BheaSsRA & 


CMISD2ZH681 I MICA 6é80FF 
213 C7T-1004-05 CERAMIC 0. OO68UF 


j 

44 CMP SFeHi2ed CHERE 1200FF 
a, 
? 


MM4SSLEHLS1 I ERAMII 1SOPF 
CEASE IH4 732 CERAM TI 0. 04 °UF 


NGUGe, 


es CTEO4W10° 100M ELECTRE 1OUF 

We he, CKASF LH223Z TERAM I 0. O22UF 
P20 TED4W1E4 70M ELECTRA 4? UF 
bed CKA4ASF LH223Z MERAM II” 0. O22UF 
ee. CE4SBLHIO2K LERAM Ct, LO00PF 


a 
= 
<= 


PIN PIN 
ch 
oe 
<S 


ee CE ASF LH473Z CERAMIC QO. 04 ?UF 
re4 TMEO4W1C 100M ELECTRO 1OUF 
C25 CED4WIE1OIM ELECTRA 1 O0UF 
C26 sat |i IK ASF LH473Z ERAM [t- 0. 04 7UF 
Loo sa 7 IK 4SF 1H1L03Z ERAM [I 9. OLOUF 
bed CEASE LH4? SZ MERAM JI 0. 04 °UF 
I KASF LH223Z ERAM II 0. O22UF 
fess CEO4W1LE4 ?OM ELE TRS 4? UF ZoWV 


NEN NN paren 


136 2 E04-0152-05 RF C@AXTAL CABLE RECEPTACLE 
132 z'6 E08-0671-05 RECTANGULAR RECEPTACLE (GF) 
~ E04-0157-05 RF COAXIAL CABLE RECEPTACLE 
E40-0273~05 FIN CONNECTOR 


136 e F9--0410-04 FAN 
c yp arOs-O9S¢-05 HEAT SINE. 

Se Peo OUTS Us INSULATING BSARD 
a F29-0014-05 TNSULATSR 


602-0549-04 SPRING 


Blea tT 


FAN MOUNTING HARDWARE 


J21--4153-14 


a L7as0) 0e-B5 ~TRSIDAL CARE (FAR L6:¢?311) 
os LV2-0106-05 TRAIDAL CARE (FOR T1) 

a L92-0106-05 TRAIDAL CARE (FOR Lid) 

LA LSA al eluates SMALL FIXED INDUCTSR 

Eee Ss LSaS-06S1205 CHAKE CATL. 


L4 35 eso =Be32=05 PHNKE ATL. ( 1UH) 
Lee see, SSS UGLT ae CHAKE MATL 
Lae esti) OS a Gem (hey THREE CATI 
Ltd LaSeUG Ur s05 CHBEE COCL 
Lie EAs TO1 1-13 SMALL. FIXED INDUCTAR 


mle #1 (.39-D424-05 CNTIL 

J L19-0340-05 RALUN TRANSFARRMER 
me at9-338-05 INFUT TRANSFORMER 
T3 LIo=OS4e RS DRIVE TRANSFQRMER 
i 2) (LPP =S65 70S FINAL TRANSFARMER 


N14-014 15-05 NUT 
13) 1N N14-0509-05 NUT 
eset iN NIS-1040-46 FLAT WASHER 

A eMs1N NB9-- 3006-46 BINDING HEAD TAPTITE SCREW 
NO9-O256-05 SICREW (GND) 


49 
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PARTS LIST 


* New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address af Parts No. 
SRE tt FE 3% & $= 2 


C aM NO9-0658-04 


Desti- 
nation 


12 i) 


Description 


SB hh BSR & 


SITREW 


NO9-03?2-04 SCREW (PULLEY) 
NO9-0682-04 SICREW 


PAN HEAD MACHINE SCREW 
PAN HEAD MACHINE SCREW 


N30~-3008--46 
N30-4005--46 


RS REOSGF 2H3R9I RE EK, J i/2W 
R? +10 REOSGF2H181J Rie 180 ai lve 
Rid -14 RSI4ABSASREJ FL=PROGFE Boris. 6 J iW 
RIS +16 RIZOSGF 2H1S0J Rit iS J I/eW 


Ri?’ :18 RSL4ABSASREJ FL-PROQF RS 


eG 


R33 Rit 10 Jo s2W 


RIZOSGF 2H100J 


VRI se R1i2-1406-05 TRIMMING POT. CBACE CURRENT) 
W8 R92-01S0-05 JUMPER REST O 8HM 


fen 502--0S DC MATAR ASS 


1oa e 


D1 AV—ST VARISTOR 
De 8S *| SVO3YS VARISTOR 
D4 Sotco DIQDE 
D4 SLS59 DIQDE 


4 aSr2075 TRANSISTOR 


ie ss es5C2509 TRANSISTOR 
A4 35 #) 2502879 TRANSISTOR 
HG 3? 2sD1l406(Y) TRANSISTOR 
QB Soli BL Sty) TRANSISTAR 
9 AN655 1 ICC RP AMP X2) 


SDT 1000 THERMISTAR 
aT4 1. THERMIS TOR 


PLL UNIT (X50-2050-00) 


CHISYM LHe 3k. MYLAR 0.B022UF  k 
COL-=09 hn? =05 ITERAM LID 0.-OAF kK 
C71 -0119-03 CERAMIC 0. 047UF Kk. 
MAI2MLH22 3K. MYLAR Os02cur K 
CK45BIHI 82K CERAMIC 1800FF k 


£91-0119-05 CERAMIT 0. 047UF k 
CED4W1A470M ELECTRA 4?UF LOWY 
Cl45RH1H180I CERAMIC 1BPF J 
oCASCH1H1O0D CERAMIC LOPE p 


IM4SCHLH2 205 ERAM TIC eePr J 


ER4aSCHLH330I CERAM IN a 

Leet OS TERAM CI Be Oli K. 
MEN4W1A4 7 OM ELECTRO 47UF LOWY 
PP4SCH1HOSOC CERAM TIC atl dad Mi 
Lei-O767-05 ITERAM IZ O-O1LUF M 


ClASSLIHOSOC LERAMIC S.OPF 
C4 5SL.1H100D CERAMIC LOPF D 
£91-0117-05 CERAMIC O.O1UF Kk 
£91-0119-05 CERAMIC 0.047UF kK 
£91-0769-05 CERAMIC O.01UF 


MEDAW LI 220M ELEIL TRA ecUr 


£91-1008-05 CERAMIC 0.022UF Kk 
£91-0769-05 CERAMIC O.01UF om 


791-1008-05 
PE 4A4SBIHSI IE. 


PERAM LC 0.022UF kK 
PERAMIC 390PF : 


CKASHLHB21K. CERAM B20PF 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New 
Parts! 


SMEs | m/s 


28 
aes 


iPS reg 

Sal 
ES 
E383 


34 
boa 
C36 
CS? 
C38 


40 
C42 
243 
r44 
L455 


IL46 
ca? 


ay) 
C60 


61 
apes 
EGS 
C64 


65 


C68 
169 
2 ?0 
Cie 


IT ?6 


ce? 
279 
CB1 
B2 
CBS 


B4 
CBS 
(-B6 
C8? 
B88 


C89 
790 
ES as 
OS 
C94 


CK 4SB1LH39 1k: 
euro? Us 
P27. 0119-05 
Patt) ¢-0S 
MIZ455L1H390I 


C4 SSL IHB207 
IL4SS5L.1H390I 
S700) 17-05 
C74 LO08=05 
Evin i¢’-05S 


MIAN LHAASk. 
CO1S0119-05 
IK 4SB1H1 82K. 
C91-0119-05 
ITEB4W1LA4 70M 


Ml4SUJLHe205 
ML4SCHIHIOOD 
MIL4SCH1LH1 207 
CR4SCHiHeeod 
CIl4SSL. 1HOSOr 


691-011 7-05 
CEO4W1A4 70M 
Eo -O769-0S 
MI455L. 1HOSOr 
CL4SSLIHIOOD 


a Ont a Halos 
Oe eo 
FSO) WS eis 
Dia ics Woe ss ols 
Re Stnah yeti: 


I4S5L. LHB2OI 
M4SSLiH1iBid 
MI4SSL1LHB2OI 
te de-O11 7-05 
CO1=1008-035 


Baill OS 
Coie 1008-05 
Cl O769-05 
COieGl 17-05 
foie? -Os 


Eo Ohi r=05 
EOE (Oey cles 
age Wen es 8 
el —-OA leas 
ChISM LHe Sk. 


ISM LH 333K. 
CK4SBIH1 B82 
cage es Cu he ee a he 
PEG4W1A4 POM 
L45US TH3305 


CEaSCHiHioob 
PR4SCHLHe2od 
CEaScCHlHORSC 
LViAoL1 705 
TEO4W1A4?OM 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
MERAMII 
CERAMIC 
MERAMIC 
CERAMIC 


MYLAR 

CERAMIC 
CERAMIC 
CERAMIC 
ELECTRA 


CERAMIC 
CERAMIC 
LERAMI 
CERAMIN 
ERAM I~ 


CERAMIC 
ELECTRA 
CERAMIT: 
TERAM II 
CERAMIC 


CERAMIC 
LERAMII 
CERAMIC 
CERAM LI. 
RERAMIC 


ERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
TERAMII 


RERAMIEC 
CERAMIC 
IERAMIN. 
CERAMIC 
CERAM LI 


CERAMIC: 
CERAMIN 
CERAMIC 
IERAMII 
MYLAR 


MYLAR 

CERAMIC 
CERAMIC 
PLEE TRE 
CERAMIC 


CERAMIC 
TMERAM DC 
CERAMIC 
CERAMIC 
ELECTRA 


Description 


390PF 
0. O1UF 
0. 047UF 
0. O1UF 
39PF 


B2rF 
S7re 
0. O1UF 
0. O22UF 
0. O1UF 


0. O22UF 
0. 04 7UF 
1800PF 
0. O04 7UF 
4°7UF 


22PF 
1OFF 
12PF 
2oPE 
5. OPF 


0. O1UF 
4?UF 
0. O1UF 
os OPE 
1OPF 


0. O1UF 
0. OLUF 
0. 04 7UF 
0. O22UF 
0. O1UF 


B2PF 
180PF 
B2PF 

. O1UF 
. O22UF 


. OLUF 
/O022UF 
ULUP: 
Bp RAH SS 
ie Ue 


- OLUF 
. OLUF 
- O4?7UF 
NOE 
- G22UF 


J. O33UF 
1800PF 
0. 04 ?7UF 
47UF 
ESSIEIS 


1OF'F 
22PF 
0. SPF 
0. O1UF 
QU 


Desti- 
nation 


ft 1A) 


K 
LOWY 


13-4405 
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13-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


No. Address on Parts No. Description Desti- 

nation 

SRE tf BS & £ & tt 5) 
95 ; 


ye) Cviearl ’-05 CERAM II. 0. O1UF 


52 


te 39? 
98 
C99 
100 


C101;:102 
(2104 
C106 
[108 


a a Ya es 0 


133-134 


Ess 
EisGal Sic 
CPS8=14 i 
[142 
ELAS 


(1144 
C146-148 
C149 
CiS0 
Daley! 


1Ssy 
ELS3 

Bp beatys i ohar 
(2156 

as ary 


C158 
£159,160 
Ghee 
C165 


~IN AIN “J 
JURA aW 


Cl4S5L14H100D 
Corer iy=US 
Cor ifo7-Us 
i JO I io Ws 


Cy haut) f0 
CC4SSL.1H680I 
C9t-07°69-05 
TC 45CH1H100D 
C7E-07697-05 


Ml45UJ1H1B0I 
IL4SCHLHS60I 
CR4SCH1 HORSE 
MED4W1C220M 

Cl45SL1HOSOL 


ClASSLIHLOOD 
Ba 769—-Os 
Jee SABINA Peet Ober 
EE45S5L1H1017 
EOT=O01 17-05 


Cl4S5SL1H100D 
Catia 17-05 
791-1008-05 
CK4ASBLHIO2K. 
CPi -ut 19-05 


CK45B1H102k 
E2t-O769-05 
C?r-Oil SoS 
C91-0769-05 
CoOPOil fs 


TK 45B1H102k 
CC4SSliHioid 
C91=0769-US 
LL4SRH1HO?0D 
IZ4S5RH1H1OOD 


CL45RH1LHOSOL 
CC45RH1LH1GOD 
EE4SRH1HOBOD 
C455. 1H680I 
Bote Winaaes 


E2i-O119-05 
Cou ek 
it ie de 
C515E1V¥R33M 
CAl-O119-05 


TEND4WLALOIM 
CK4ASBIHIO2K 
OFT-O1T?=05 
CL4aSCH i HORS 
CATSOLL fo 


Lai-O769-05 
CotHtht t-0S 
MALS to-0S 
Cai-Oil¢-05 
LN92MIH333K. 


CERAMIC 


LERAMIT 


CERAMIC 


ITERAMIIC 


CERAMIC 


ERAMIC 


CERAMIC 


TERAMII 


CERAMIC 


CERAMIC 
CERAMIC 


CERAMIC 


ELECTRA 


CERAMIC 


CERAMIC 


CERAMIC 


CERAMIC 


CERAMIC 


ERAMI I 


CERAMIC 


CERAMIC 
TERAMII 


CERAMIC 


TERAM IT. 


CERAMIC 


ITERAM I. 


CERAMIC 


CERAMIC 


CERAMIC 


CERAMIC 


CERAMIC 


CERAM II. 


CERAMIC 


CERAMIC 


CERAMIC: 


LERAMII. 


CERAMIT. 


ERAM [1 


CERAMIC 


CERAM TI” 


CERAMIC 


IERAM IC 
TANTAL 


CERAMII 


ELECTRA 


CERAMIC 


ITERAM TI. 


CERAMIC 


ERAM IL 


CERAMI 


ERAMII 


CERAMIT. 


ERAMIC 
MYLAR 


1LOPF 

0. O1UF 
0. O1UF 
0. 047UF 


O. O1UF 
68PF 
0. O1UF 
LOPF 
0. O1UF 


L8PF 
S6PF 
0. SPF 
22UF 
5. OPF 


1OPF 

0. O1UF 
0. O1UF 
1OOPF 
0. OLUF 


OFF 

0. O1UF 
0. O22UF 
1O00FF 
0. O47UF 


1O00FF 
0. O1UF 
QO. OLUF 
0. OLUF 
0. O1UF 


LOO0PF 
1OOFF 
0. OLUF 
(cana 
1OPF 


S. OPF 
LOPF 
8. OFF 
6BPF 
0. OLUF 


0. O4?°UF 
0. O1UF 
0. 04 ?°UF 
0 ge A 


0. 04 °UF 


100UF 
1O00FF 
0. O4?°UF 
Ea oy 
0. O1UF 


Bese A 
. O47°UF 


. O47UF 


POIUr 


. O33UF 


351 
kK 


LOWY 
K. 


kK. 
e 
K 


mM 
kK 
kK. 
y 
k 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New 
Parts! 
SRES |e Bl F 


Description 


Bh BSA 


189 
iu 
C91 
Give 


bie73 
7194 
ES 
CEs 
CL? 


C198 
E99 
C200: 201 
202,203 
Ce2O4 
L205 
C206 

et 


SS LSELVORIM 
CK 4S B1H1B2K: 
CEO4W1H1OOM 
ERrfsoliy=05 
LS1ISELVR47M 


CC4SRH1IHOPOD 
CAl-Ont9-OS 
CEO4W1A4 70M 
Bett 7-05 
CL4SRH1HO6é0D 


IZ4SICH1H1 OOD 
CR4SCHiHeZod 
Cl4SCHLH220I 
CEO4W1A4 70M 
Gai Ot ibr-05 


CE 
Pee 
AE 
ei 


| 
| 


S45CHLHOLO 
1-0769-05 
“455L 1HOSOL 
“4SSLIHIO1S 
-91-0117-05 


RK45BIH1iB2K 
RIE4512H1HO90D 
CC45SLiHS605 
PA =O lle aOs 
CL4S5SLIHe2e1d 


MIl45CH1H1LOOD 
91-011 9205 
LO3-0035-05 


E40-D0273-05 
E40-0274-05 
E40-04?3-05 
E40-05?3- 
E40-077?3- 


L4D=10 Pi. 
L40—2211- 
L40-1011-14 
L460-3311-1 
U40=1019> 


L40-3301-14 
40-1011 J3 
U40=22etis-ts 
L40-1011- 

40-1 01s 1s 


|.40-6801-14 
BAGS tse 
LADS 22it =" 
E4Q-10Tt1 
L40-2201- 


L40-1011~-1 
L40-100i=1. 
L40-1001-14 
L40-4701- 
L40-1011- 


Eai=t Ota 


TANTAI. 
RERAMIC 
ELECTRA 
CERAMIC 
TANTAL. 


CERAMIC 
CERAMIC 
ELECTRO 
LERAMIC 
CERAMIC 


CERAMIC 
LERAMIC 
LERAM IC 
ELECTRA 
CERAMIC 


CERAMIC 
RERAMIC 
MERAMIIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
ERAMIC 
RERAM II 


ERAM II. 
CERAMIC 


Oot 
1800PF 
1QUF 
0. O1UF 
0. 4?7UF 


7. OFF 

0. 047UF 
?UF 

0. OLUF 
6. OPF 


LOPF 
22PF 
22PF 
A?UF 
0. O1UF 


Negi i a 
0. OLUF 
a. OER 
1OOFF 
0. O1UF 


1800PF 
9. OPF 
S6PF 
0. O1UF 
22ORF 


LOPF 
0. 047UF 


SSWV 
kK 
SOWYV 
K. 
SSW 


D 


LOWY 
kK 


TRIMMING (ZAP 

PIN CONNECTOR 
FIN CONNELTOR 
PIN ([:Q&NNELT&R 


FIN CANNECTAR - 


FIN CONNECTAR 


(SOPF ) 


(MINIs 2F) 
(MINIs 2P) 
(MINI .4F) 
(MINIs SP) 
(MINT. 9P) 


SMALL. FIXED 
SMALL. FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL. FIXED 


SMALL. 
SMALL. 
SMALL. 
SMALL. 
SMALL. 


SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL. FIXED 


SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL FIXED 


SHALL FIXED 


JNDULTAR 
INDUCTOR 
INDUCTOR 
INDUCTASR 
INDUCTOR 


INDURTAR 
INDUCTOR 
INDUC TAR 
[NDULTAR 
JNDUC TAR 


INDUCTOR 
JNDUE TAR 
TNDUL TAR 
JNDUCTAR 
TNDUCTAR 


INDULTAR 
(NDUL TOR 
JNDUCTAR 
TNDUCTAR 
TINDUL TAR 


INDUCTOR 


53 


13-4405 


54 


* New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


iad wate 
E39 
L40 
L4J 
L42 


L43 
L44 
L46 
L4? 


Ref. No. Address |New 

Parts 

SRES (ft | F 
38 


Parts No. 
S% & € # 


L40-2211-14 
L40-1011~-13 
L40-2201-13 
.40-1001-14 
L40-1011--13 


L40-2211-14 
L40-1001~14 
L.40-1011-13 
L40-1011-14 
L32-0666-15 


L34-2269-05 
L34-2270-05 
L34-2269-05 
L34-2271-05 


Giaree (e715 


L34-2292-05 
(.32-0639-05 
L34-2273-05 
L34-2274-05 


LS4-2273-05 


L34-2275-05 
L34-2276-05 
L34-2275-05 
L.34-0851-05 
| 34-0856-05 


L.34-0851-05 
bae-Ueri-15 
L.34-1124-05 
Der ete ry o-0S 


570 -0596-05 
R12-441 3-05 
RI2-U1S0-Us 
RI2-0150-05 
We-O1S0-05 


R92 1061-05 
R72-O1S50-05 
RI2=0150-05 
RI2sUTo0-0S 


153133 
ISVSSA 
LSSi33 
LUITSESE 


Palos 


PIVGIOTE 
Loo433 
DUNES! 
Pools 
MV2O03 


ESM 
MN6éT4? 
MN614 7 
M4459. 
SN74L.590N 


MN6é114? 


PARTS LIST 


Description 


Bh B/SR 


SMALL. FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL. FIXED 


SMALL FIXED 
SMALL. FIXED 
SMALL FIXED 
SMALL FIXED 
QSCILLATING 


FAIL 
CATL 
CATIL. 
ATL 
MATL. 


COIL 
NSCTILLATING 
8 Lt 
ATL. 
CAT 


MATL. 
ATL. 
MOTI. 
CATL 
ATL. 


CATL 
ISLILLATING 
a 


INDUC TAR 
INDUC T&R 
INDULTSR 
INDUC T&R 
INDUCTOR 


INDUC TAR 
INDULTS&R 
INDUC TAR 
INDUCTAR 
MAIL (VER. ISMHZ ) 


(6. 6MHZ>» BPF ) 
(6. 6MHZ. BFF ) 
(6. 6MHZ: BPF ) 
(G2MHZ > BFF ) 
(G2MHZ >» BFF ) 


(62MHZ: BFF } 
MATL (VIL8» SSMHZ ) 
(30MH2Z: BFF ) 
(30MHZ + BPF ) 
(30MHZ: BFF ) 


(39MHZ > BPF ) 
(S9MHZ: BFF ) 
(39OMHZ >» BPF 
(40MHZ5LEF) 
(40MHZ > LPF ) 


(40MHZ>LEF ) 
TATL (UCR s 36MHZ ) 


CRYSTAL RESONATOR 


MULT 0 --8MP 


(100FF X38) 


TRIMMING FAT. (VEOe ETC. ) 


JUMPER REST 
JUMPER REST 
JUMPER REST 


JUMPER REST 


JUMPER REST 
JUMPER REST 


DINDE 
DIODE 
DISDE 
VAR] CAF 
DISDE 


VARY CAP 
DTQDE 
VARI STAR 
DISDE 
VART STAR 


DIODE 
We 


O SHM 
QO §HM 
0 QHM 


OQHM 
1) HM 
f) QHM 
1) HM 


IL OF REQ SYNPHESYZER. PLL) 


ae 


ig 


TC (PRE SITALER) 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht geliefert. 


Ref. No. 
SBRES 


Address |New 
fi | s 


Parts No. 


Sf € #8 


MN614 717 
MS44601. 
SN?4L590N 
SNIG6713P 
MN6é147 


M54 4601. 

SN1I6913F 
SN745112N 
SNI6913F 
SN74S510N 


ON P4S5112N 
MBB ?006 


MN614? 


Poco est Be 
25eb6B(Y) 


asll24SB (Y) 


as sie 
25I72458 (Y) 
foro istB) 
252668 (Y) 


eo eye SOB) 
2668 (Y) 
Seren Gls) 


ey ad 2 


eSL2668 (Y) 
2502459 (BL) 


LIZA CGR) 4) 


SEE OEGR CY) 


Description 


Bh &B/R 


IC CFREM SYNTHESYZER PLL) 
ILM (PRE SCALER) 

In 

Tl (DUBLE BALANCED MIXERS 
Ie 


IL (PRE SCALER) 

TCC(DUBLE DALANCED MIXERS 
is 

IC (DUBLE DALANCED MIXERS) 
It. 


Fe 

LL CFRER SYNTHESIZER PLL) 
Ir 

TRANSISTOR 

TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSIT STAR 
TRANSISTOR 
TRANS ISTAR 


TRANSISTOR 
TRANSISTAR 
TRANSISTOR 
TRANSISTOR 
VAR ICAP 


TRANS 1 STAR 
TRANS ISTBR 
FET 

TRANSISTOR 


FILTER UNIT (X51-1340-00) 


IT4SCHLHLOLS 


CE4ASBIHE22k. 
TK ASF LH4A 7? 3Z 
CEASBIHE2 ek. 
CK ASF LH4 P32 


TK 45F 1H103Z 
CEO4W1HO1OM 
CED4WLHR4 7M 
MEO4WIHIOOM 
IK ASF LH1O3Z 


I Oa ee, 
Ee els: 
ROOT -Os 
IK 4S5F LHIO03Z 
CK 4SF LHe 3Z 


TK4ASE LHI0SZ 
CK ASF LH4?32 
CK 45F 1H10352 
CEDAW LHR4A PM 
LO St bai OSs 


MED4WLH3RSM 
es Ee Bik Bree be 
LE 45F 1H473Z 
MEO4WIHIOOM 
CK ASF LH1O03Z 


TERAMII 
CERAMIC 
TERAM CI 
CERAMIC 
CERAMIC 


1OOPF 
2200FF 
0. 047UF 
2200FF 
0. 047UF 


0. O10QUF 
be QUE 


CERAMIC 
SLEL TRE 


ELECTRA D0. 4 ?UF SOWY 
LOUF SOWY 


0. OLOUF 


CERAMI 0. OLUF 
CERAM 0. 04 7UF 
CERAMIC 0. OIUF 
CERAM UC 0. O1LOUF 
CERAMIC 0. O22UF 


LERAMII 0. OLQUF 
CERAM II 0. O4?UF 
CERAMIC . OL0UF 
ELEL TRS J. 47° UF 
MERAM JIC Seu 


ELECTRA HSREUIE 
CERAMIC ease ul 
ERAMIL Q. D4 ?UF 
ELECTRA LOUF 
CERAMII 0. O1LOUF 


Desti- 
nation 


os 


fa) 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


Bh t/R 


LK45F 1H2 LERAMII 0. O22UF 
CHOSDEH ISDA MICA 1SOOFF 
CMI3D2H47 15 MILA 4?OPF 
EMI3D2H1 S25 MICA 1SO00FF 
CMIS3D2H2215 MITA 2cOPF 


CMISD2HB21J MICA 820PF 
MCl45SL2H431I TERAMIC 430PF 
ClaASSLeHe4ai J CERAMIC 240PF 
CC4ASSLeH43iJ CERAMIC 430PF 
ML4SSLAH1S1I ITERAM LID 1SOPF 


CL4ASSL2eH331J CERAMIC SSORF 
EC 4osLehbedJ ERAMIC 32PF 

CEASSLEH331I CERAMIC SS0PF 
meas @H101J CERAMIC 1OOPF 
CUASSLeH43i J CERAMIC 430FF 


IML4SSL2H3315 CERAMIC S350Rr 
Cl4ss @H1Sld CERAMIC 1SOFF 
PL45SL2H330I IERAMII. Sarr 

CC4ASSL2eHi sid CERAMIC 1SOFF 
MI4ASSLeHi2id ERAM IC 120PF 


CL45SLAH1B1I CERAMIC SORE 
M4 SSL 2H820I CERAMIC. B2PF 
CL4SSLeH6sod CERAMIC 68FF 
C455. 2H1B1I ITERAM IC 180PF 
PC4SSLeHlel Jd CERAMIC 120F'F 


CL4S5SLe2H101J ERAM II. 1O00PF 
CL4SSL2H4 7 OI CERAMIC A?PF 
IL4ASSLe2H680S TERAMIC 68PF 
CLA SSLeH3305 CERAMIC SSPF 
IA SSL2HB20I CERAMIC BPE 


Cl4AaSSLeH6ésod CERAMIC 68FF 
Ml45SL2HB205 CERAMIC B2PF 
Cl45SLAH1510 CERAMIC 1SOFF 
Ce ietit 3-05 ERAMILC 0. O47UF 
Og Fag 9 Be dard CERAM II 0. 04 ?°UF 


INA SSL.2H 1 00D ITERAM II LOPE 


ED4-O1 57 : RF COAXTAL CABLE RECEPTACLE 
E40-0473-C PIN IANNECTAR (MINI.4F) 
E40-05 73-0) FIN CANNED TOR (MINT. SF) 
3 re 
Fay 


> 
\ 
» 


£40-0673-C N CANNECTSR (MINT.6P) 
E40-07?3 ‘IN CANNECTAR (MINI?) 


E40-1273-05 PIN CONNECTOR (MINT. 12F) 


L72-0106-03 READ CARE (FOR 1.42.43) 
LeU Or O05 BEAD CARE pa Wipe Wate 
Eve O108-0S BEAD CARE (FOR 1.36.37) 
E4Q= 1011-1 SMALL FIXED JINDUCTAR 
L34-3143-05 QTL. 


L34-3147-05 COIL 
Usd -Sb50-5 ATL. 
421 49-05 ATL. 
Lot Sloe ACL. 
Boer 5151S PAIL 


L34--3153--05 CAITL 


56 


f 
J 
a 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts 
SREE tk Fa Bh € 2 


Desti- 
nation 


23 A) 


Description 


Bh BSR & 


eae #} L24-3154-05 BIL 
#! 134-3156-05 PQIL 
4) AE S4-315°-05 COIL 
7) ME S4 = 3 1oa-OS COIL 
ET 1.39-0422-05 FRIL 


*! L39-0423-05 CRIL 


RCOSGF 2H1815 
REOSGF 2H101J 
Rlé-4414-05 
RI2-344 7-05 
Rita 51-05 


RID 180 J 1/72W 
RC 100 J 17 2W 
TRIMMING POT. (SOK) PROTECTION 
TRIMMING FAT. (10K) POWER DOWN 
TRIMMING PNT. (1K) ALC METER 


RI2-1061-05 
R7e-OLs0-OS 


JUMPER REST 
JUMPER REST 


OHM 
0 §H™ 


S31-1420-05 
Soletai 1-05 


RELAY (DE-1512V) 
SLIDE SWITI-H 


Po looa?v 


DI QDE 


15100? DIQDE 
185101 DIQDE 
MELT rol: ZENER DIQDE 
UZ75T Bt ZENER DI®DE 


MTZ?. SJA 
Mileaae tre 1s 
VASE, sete 

NTZ4. SIE 
HIZ4Ss URP S 


ZENER DIQDE 
ZENER DIQDE 
ZENER DISDE 
ZENER DISDE 
ZENER DI QDE 


1N4443 DIQDE 


ee Pep DIQDE 
Et DIQDE 


MTZ?. SJA 
DIC114ES 


ZENER DIQDE 
DIGITAL TRANSISTAR 


Sota lLocr) 
2oLall3tb) 
DTIL1I4ES 


TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 
BA?18 IC (RF AMP X2) 
DTL114ES DIGITAL TRANSISTOR 


CONTROL UNIT (X53-1450-11) 


L4SCHLHe POS CERAMIC ie aad 


C9l-OPr7- D5 CERAMIC OD) 04 70F ]"k. 
C90-0822-05 ELECTRO 4?Ur 16WV 
I i one a Ne ERAMII 0. O1UF M 


Pot 011905 CERAMIC 0. O47UF 


£70-C322-05 ELECTRA 4 7UF 
EA i011 9-05 CERAMIC 0. O47UF Kk 


C91=0769=05 LERAMIC 0. O1UF mM 
90-0484-05 ELECTR 0. 4 °UF SOWY 


C70=0822=05 ELEICTRO 4?7UF 


Lolo rSer0s CERAMIC QO. O001UF kK 
Lo1-0767-05 ERAM II 0. O1UF M 
290-082-085 ELECTRA 47°UF 16WV 


IERAMIC 1OOPF J 
CERAMIC O.001UF Fk 


ML4AS5SL1TH101 5 
Ce? =O 


4?°D0RF 
QO. O1UF 


Kk 
M 


MYLAR 
CERAMIC 


CAPEMLH4 Pek. 
ot-O7e?-05 


57 


13-4405 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Parts No. Description 


S c £ & 


90-0822-05 ELECTRO 4?UF 
C91-=0769-05 CERAMI 0. O1UF 
Cais ras70s CERAMIC 47?0PF 
C90 769505 CERAMIC 0. OLUF 
CereG119>05 TERAMIC QO. O04 7UF 


£:90-2020-05 ELECTRA SUF 
£91-0769-05 CERAMIC 0. O1UF 
£91-0119-05 CERAMIC 0. 047UF 
:90-0822-05 ELECTRA 4?7UF 
£91-0119-05 CERAMIC - 0. 047UF 


£90-0822-05 ELECTRA 47UF 16WY 
C91-0119-05 PERAMIC 0.047UF kK 
90-0822-05 ELECTRA 47UF 16WY 
£91-0769-05 CERAMIC 0. O1UF 
£91-0119-05 PERAMIC 0. O47UF 


C90-0822-05 ELECTRN 4? UF 

Died haa 8 Vigo ig Bhat CERAMIC. 0. OO1UF 
91-0 769-05 ERAMII 0. O1LUF 
Lote (G9-OS CERAMIC GO uUF M 


E02-0114-05 TRANSISTSR SALKET (16F) 
E02-2001-05 TRANSISTOR SACKET (C2BF) 
E40~-3237-05 PIN CA&NNECTAR (MINI. 2F) 
E40-3238-05 PIN CA&NNECTOR (MINI. 3F) 
E40-3239-05 PIN CANNECTBR (MINI: 4P) 


£40-3240-05 PIN CONNECTOR (MINI .SF) 
E40-3241-05 PIN CONNECTSR (MINI .6P) 
F40~3242-05 PIN CANNECTOR (MINI. ?7P) 
E40-3243-05 PIN CONNECTOR (MIN) .8F) 
E40-5066-05 PIN CANNECTAR  (MINI.9P) 


.40-1011-13 SMALL FIXED INDUCTOR 
L40-1011-14 SMALL FIXED INDUCTOR 
L403 012508 SMALL FIXED INDUCTOR 
L40-1011-14 SMALL FIXED INDUCTAR 
L40-1011-14 SMALL FIXED INDUCTOR 


L40-1011-14 SMALL FIXED INDUCTAR 
L40-1011-13 SMALL FIXED INDUCTE&R 
L40~-1011-03 SMALL FIXED INDULTOR 


L4h-4701-14 
L?8-O0019-05 


LofeeO0G1S<05 
R90-0510-05 
RID-O510—-05 
RIO-gs<21-05 
Reo OS7 iS 
R924 1061-05 
R22-10G1-05 
Sob=f40e "DS 


lasts s 


155133 


SMALL FLEXED 
RESSNATAR 


RESANATAR 


MUL TT CaM 
MULT TMF 
MUL. TT ~C SME 
MULT 1 -CMP 
JUMPER REST 


JUMPER REST 
SLIDE SWITCH 


DIANDE 
DIQDE 
DY ODE 
DIQDE 
DI ADE 


INDUC TAR 
ime 7 MHZ) 


(2. 45MHZ) 


(4. 7X8) 

(4. fk X3) 

(APKX?) 

(1k X4) 
DQHM 


OSHM 


AA, 


13-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Address |New 


Parts No. 
3% & € 8 


Description 


Bha/seR 


iso 101 DIQDE 

195133 DIQDE 

UPD ?800G Il (MICRSPRECESSAR } 
TMPB2SSAP-S ICC PROGRAMMABLE INTERFACE ) 
UPDB2S5SAL-S TEC PRAGRAMMABLE INTERFACE ) 


FSTS20D IC (LBW PRWER RESET) 
TL4069UBF TEC INVERTER X6) 
TIT4011 BP IL (NAND X4) 
TL4030BF ICEXELUSIVE QR X4) 
TIL4011 BP IIZ(NAND X4) 


MBB418-20LFP--GR IZ (16k RAM) 

SN?4L5138N ie 

MBM? 128-25JA1 TEC PRAGRAMMABLE INTERFACE ) 
TMPB25S5AF~S Ti (PREGRAMMABLE INTERFALE) 
UPDB25SAL--S I (PROGRAMMABLE INTERFACE) 


SN? 404N IL (6-CIRCUIT-INVERTER) 
DT 144WS DIGITAL TRANSISTAR 
DTALI4ES DIGITAL TRANSISTOR 
DTC 144W5 DIGITAL TRANSISTOR 
DTALI4ES DIGITAL TRANSISTOR 


DTALI4ES DIGITAL TRANSISTAR 
DTL144Ws DIGITAL TRANSISTOR 
DISPLAY UNIT (X54-1870-00) 
£90-0871-05 ELECTRA 220UF 
C91-0119-05 CERAMIC 0. 047UF 
C90-0504-05 ELECTRO LOUF 
COIN 1H22 3k MYLAR 0. O22UF 
C90-0504-05 ELECTRA 1QUF 


Bar GI-OS CERAMIC 0. OLUF 
L90-03822-05 ELECTRO 4?UF 
Cosme 67-05 CERAMIC OSOTUF 
C90-0822-05 ELELTRE TUF 
t21-0769-05 CERAMIC 0. O1UF 


O7ie0419-05 CERAM II 0. 04 °UF 
CK ASF LH103Z CERAM II 0. O1OUF 
IK 4SE2H222F CERAMIC 2e00RF 
MK45BLHL02k: TERAMIT 1000PF 
CK45F 1H103Z CERAMIC. 0. O10UF 


E40-3237-05 
E40~3238-05 
E40~-3239-05 
F40~3240-05 
E40-3241-05 


BEAU 2642-05 


L40=TOlieis 
L40-1011-14 


PIN CONNECTOR 
PIN CA&NNECTOR 
PIN CANNELTSR 
PIN CANNECTOR 
PIN CANNELTOR 


PIN CA&NNECT@R 


(MINI > 2F) 
(MINT » SF) 
(MINI »4P) 
(MINIs SF) 
(MINI »6P) 


(MIN] » °F) 


SMALL FIXED I[NDUCTOSR 
SMALL FIXED INDUCTOR 


E1930 5-05 SID TRANSFSRMER 
MULT I -8MP APE XB 


MULT CAMP 4? KX? 
MULT T-COMP A?PKXS 


<70-051.1505 
F70-0395-05 
R70-0520-05 


ROD-Uai-Us 


S40-2441-15 
$40-2440-15 


MULT 1 CAMP 


PUSH SWITCH 
PUSH SWITCH 


LOK X4 


59 
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> New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht geliefert. 


PARTS LIST 


60 


bap He 
S54 ~S6 
ote if 
S58 -60 


Dl -4 
DS +6 
DSO »51 
DS2 


It) 


1C2 
TES 
pellet 
Id 
Qs 


4s 
ASO 


a 


mre tic 


rim 


1 
os 
a 
6 
(? 
B 
9 


CD cms Wa a 


7100-105 
C106-114 
Cie 

Tet 

VE 32 


163 


Soi 2405-05 
$40-2440-15 
$40-2441-15 
$40-2440-15 
ho) hala 
MTZ6. 2J5A 
1S5133 
so10} 
UPDEé3000 


MB4052 

TL4013BF 
FIFI3SBM? 
DTAL14ES 
DTL144WS 


250195907) 
DTEL43TS 


C94-OLi7-05 
CK4SB1H102k 
G9t-0117-05 
CK4SBIHIO2K 
bot-0109-05 


CK4S5BIH102K 
C91-0119-05 
TEO4W1H1O0M 
EO4W1L4 70M 
CoS h9-05 


EFi-OPi¢-05 
CKA4SF 1H473Z 
CAROL lr -05 
CEO4W1E1O1M 
CPU =U 


CK45F 1H473Z 
EO e-Os 
eee nave ia 
CNI!SM I HSS 3K. 
CK 45B1LH102k: 


CEO4W1HO10M 
ITE04W1H100M 
CK4 SF 1H1032Z 
CPt =014iv-3S 


CR4aSSleHséoJ 


MK 4SF LH4-73Z 
CK 4SF IH103Z 
IK ASF 1H4 732 
O5-0324-05 
CO02-0023--05 


D40-0629-05 


ED4-015?-05 
E40-02 73-05 
E40-0473-05 
E40-0673-05 
E40-0873-05 


Description 


% dh 


SLIDE SWITCH 
PUSH SWITCH 
FUSH SWITCH 
PUSH SWITCH 


DIQDE 
ZENER DISDE 
DIODE 
DIQDE 


Z/SBR 


IR(FL LATCH DRIVER) 


IC(4CH SBIT A 


/D CRNVERTER CADE ) 


LC CD FUITR-ECRR eka) 


FLUSRESCENT I 
DIGITAL TRANS 


NDICATSR TURE 


ISTAR 


DIGITAL TRANSISTOR 


TRANS ISTSR 


DIGITAL TRANSISTOR 


AT UNIT (X57-1150-00) 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
ELECTRA 
ELECTRA 
CERAMIC 


ERAM IC 
CERAMIC 
TERAMII. 
ELECTR 
ITERAMIL 


CERAMIC 
CERAMIC 
TERAMIC 
MYLAR 

IERAMTII. 


ELECTRA 
ELELTRA 
CERAMIC. 
ERAMTUC 
CERAM] 
CERAM UI 
CERAMIC 
TERAMTIC 
TRIMMING (CAF 


GEAR MEIHANIS 


PIN CANNECTOR 


PIN CAONNECTAR 


PIN CANNELTAR 
FIN CANNEL TAR 


RF CAAXTAL CABLE 


0. O1LUF 
1000FF 
0. 04 7UF 
1000PF 
0. O47UF 


1000FF 
0.047UF  k 


1OUF SOW 
4?UF 16WV 


0. 04 ?UF 


0. OLUF 
0. 04 ?°UF 
0. O1UF 
1OQ0UF 
0. OLUF 


0. O4?°UF 
0. OLUF 
0. O47UF 
OSDASUF: 
1O00PF 


1. OUF 
LOUF 

0. O1OUIF 
0. O1UF 
SPE 


0. 04?7UF 
QO. O10UF 
0. O4?UF 
60PF 


VARTABLE CAPACI TER 


Fat aad 
vo 


(MINI ,2F) 
(MIN] »4F) 
(MINI »6F) 
(MIN) .8F) 


RELER TABLE 


13-4408 
tiene PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Parts No. Description 


Bh € 8 Bh B/M 


‘) 


1F sin 
Lis 2R 
2PsiR 


Ri 

VR1 s2 
Wil 

WIG 317? 
W19 


Ri 
Rt. 100-105 


Di 

5 
D? 
DB 
is 


D? 

DIO 11 
Di2 
D100-105 
DIQ0-105 


HEAL 
Ine 
Tee 
ies 
es 


TL:4 
Tied 
eae 
es? 
{128 


i). 
ne 
Is 
4 


QS 


ING 
ve 
100-105 


E92-0103-05 
Lest I-US 
L39-0416-05 
.39-0415-05 
L40-1011-13 


L40-1011-14 
L40-1011-13 
L40-1011-14 
L40-1011~-13 
L40-1011-13 


1.34-3144-15 
L34-3145-15 
1.34-3146-15 


N88-- 3006-46 
N87~-2606-46 
N87--3006-46 


RIOSGF 2HS10I 
Rl2-3425-05 
R22-O130-03 
RI2-1061-05 
R92-0150-05 


S51-2417-05 
$51-1420-05 


T42-0303-05 


15592. 

UZ6. 2BL 
taol33 
1N4443 


LSLGoD 


1N4448 
Po peices 
NIM2903D 
HD10116 
M1O116L. 
HD10131 
MetoLsis 


HDIOLES 
MeIOi2sk. 
BAG1O9U2 
NESSSP 


MB3614 


JOM Gi: 1) es 
250950 (Y ) 
iene Ss; 
2509501 Y ) 
25L245B(Y) 


DTI114ES 
DTCLT24ES 
252663 (Y) 


TROIDAL C8RE 
TRAIDAL CARE 


(FOR L112) 
(F@R T100;101) 


PAIL 
COIL 
SMALL. FIXED INDUCTOR 


SMALL FIXED INDUCTOR 
SMALL. FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL. FIXED INDUCTOR 
OMALL FIXED INDUCTOR 


ATL 
COIL 
MATL. 


FLAT HEAD TAPTITE SCREW 
BRAZIER HEAD TAFTITE SCREW 
BRAZIER HEAD TAFTITE SCREW 


Ri i | J 1/72W 
TRIMMING FAT. (10K) AUT ANT TUN 
JUMPER REST OQ 8HM 

JUMPER REST O8HM 

JUMPER REST 0 8HM 


RELAY (Dil-2512V) 
RELAY Cet: 


12V) 
DIZ M&TAR ASSY 


DY QDE 
ZENER DIQDE 
DIQDE 
DIQDE 
DYQDE 


DIQDE 
DI 8DE 
DI®DE 
DIQDE 


-DIQDE 


Ul (DUAL CAMPARATAR) 

NAG Rice {ol NESRERELVUERS 
he 

ie CON Rial Plas 

Ut 


TC CRQUAD ECL-TTL TRANSLATORS ) 
ible 

ICCMRTOR DRIVER) 

ae. 

TE CRUAD SPERATISNAL AMPLIFIER) 


DIGITAL TRANSISTOR 
TRANSISTAR 
DIGITAL TRANSISTOR 
TRANS ISTAR 
TRANS ISTAR 


DIGITAL TRANSISTAR 
DIGITAL TRANSISTAR 
TRANS ISTAR 


61 
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62 


* New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht geliefert. 


a7 
a 


3 


CK? SFBLE2Z2Z3k 
CKPSFBIHL 23K 
KP SFBIEZ23K. 


E23-0471-05 


RKP SF B2A8235 
REP SFREALL SI 
RKP 3FB2ZA4 ¢%2 

RKP SFB2AIO2J 
RK? SFB2ZALO3I 


RKP SFREA333I 
RK 7 3FB2ZA1L03S 
RK PSF BEA333I 
RE? SFB2ZAL8B3I 
RI2-06 70-05 


DANZ02 (Kk) 
DAF202 (K ) 
DANZD2 (K ) 
PSC2VILECY) 


Bes-U471-05 


REP SF BEA4 2 SI 
RKP? 3FB2A1LN3S 
REP SFBLA4 73) 
RKP 3FB2ZALO3I 


REPSFBEAG? SI 


RK? 3FRB2A1035 
REV SFBEA4 730 
RKP SF B2ALO3S 
RI2--06 70-05 


DAN2ZO2 (kK: ) 
DAP202 (K ) 
DANZO2 (K.) 
DAP2D2 (K.) 
29AL162(Y 


KP SFBLHLO2K. 
ke (or BLEZHSK, 
E23-0471-05 


SFB2A104) 


YEP SF BEALOSI 


RK? SFB2A1LO3S 
RI2-DE6?70-OS 


DAP 202 (kK) 
NIM2904M 
TIZ4001 BF 


olen Tele) 


PARTS LIST 


CHIP 
CHIP 
CHIP 


8B 


2 
ie 


TERMINAL 


mite 
CHIF 
anile 
CHIE 
Bante 


Cale 
CHiP 
HIF 
CHIP 
CHIF 


a 
CHIP 
et BU ee 
CHIF 


RR 
R 
FR 
R 
RR 


RR 
R 
FR 
RR 
R 


DIQDE 
DI QDE 
DIQDE 
TRANS 


TERMINAL. 


CHIF 
CHIP 
CHIP 
CHIP 
CHIE 


CHU 
CHIF 
es A 
THIF 


THIF 
Ae 
CHIP 
THIF 


R 
R 
R 
R 


kK 


DIADE 
DIQDE 
DY ADE 
DIQDE 


Description 


m BSR 


0.022UF K 
OeGi eur Kk 
0.022UF K 


Bek. 
eck. 
eet Ke 
1. OF 
10k. 
Bak 
10k. 
SSK. 
18k: 
0 §HM 


ISTQR 


LOK: 
0 8HM 


CHIP TRANSISTAR 


VOX. UNIT (X59-1080-00) 


HGP 
CHI 


Jae he 
bert 
CHIP 
lawl 
irldates 


RAE 
GHA 


et eee 


TERMINAL. 


FR 
RR 
R 
RR 
RR 


RR 


i 
DIQDE 


Ji CRF AMF 
Liz (NOR X6) 
THIF TRANSISTOR 


1O00PF kK: 
DOO | f 


100K: 
10k. 

1. OM 
470K 
aor 


1B 
0 &QHM 


Xe) 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


171 0W 
1/10W 
1/1 0W 
1/10W 


1710W 
1/10W 
1/1 0W 
1/10W 
1/71 0W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
1/1 0W 
1/10W 
1/1 0W 


1/10W 


x New Parts PARTS LIST 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gelliefert. 


Ref. No. Address |New Parts No. 
Parts 


SRES | Ble) SA eB 


Eol-=0769-05 CERAMIC 
Cl4ASSLLHI SOT CERAMIC 
Ci aurT67-Us CERAMIC 
CR4SSLIH1 SOI CERAMIC 
Cero T67-US TERAMIC 


C7i=011 7-05 CERAMIC 
TK ASF 1H103Z TERAMIC 
G71 s0lT9-05 CERAMIC 
RK 4SF 1H223Z IZTERAM IID 
BH al 0 et CERAMIC 


Pais f008-05 CERAMIC 
ir does bs ITERAMIC 
Cl4SSL 1HOSOL CERAMIC 
C1011 9 05 CERAMIC 
CK4 SF 1He23Z CERAMIC 


ly gs 9 A Mg CERAMIC 
C71 -0 769-05 CERAMIC 
TED4WLHORIM ELECTRA 
Rost 9-05 CERAMIC 
91-1008-05 IERAM LIZ 


C7i-o117-05 CERAMIC 
PE4SSliHioid CERAMIC 
CK45B1H1i02k TERAMIC 
sg Hires OV Dae Ft CERAMIC 
CIZ4SUT1H4 70S TERAM I 


Ml4SUJ1HE80) CERAMIC 
CKASF 1H103Z CERAMIC 
TAI2MLH333K. MYLAR 

LEO4WLH4R? ELECTRA 
CEO4WIHR4 7M ELECTRA 


LK4SB1LH102k ITERAM IIS 
LK4SBLH22 1K CERAM II. 
CAISMLHLOSK MYLAR 

MED4W1LH100M ELEC TRS 
TEO4W1HOIOM ELECTRS 


MEQ4WLH4AR? ELECTRA 
CEI2MLH4 ? Sk MYLAR 
LIEN LHLOSK MYLAR 
CAIN LHS 33K. MYLAR 
MEO4W1LALOIM ELECTRO 


CED4W1iH1OOM ELECTRA 
LAV2MLH392k. MYLAR 

MEO4WLHR4?M ELECTRA 
PED4WIHR22 ELEC TR& 
ED4W1A4 ?OM ELECTRA 


TEO4WLHRe2 ELECTRA 
MIEN LHB2 2k. MYLAR 

TEO4WIH4R eM ELECTRA 
70 Bees Re Wo br CERAMIC 
PEQ4WIHER ELECTRA 


EG4W1LHO1OM ELELTRA 
is hr ar he CERAMIC 
MI4SSLLH1O1S CERAMIC 


Description 


Bh e/R & 


G2 Ur 
TSPE 
CoO TUF, 
1SPF 
0. OLUF 


. OLUF 

. O1QUF 
. O47°UF 
Heer 
. 04 °UF 


O22UF 
04 7UF 
OFF 

047UF 
O22UF 


. 04 7UF 
eo LUr 
bua 
0. 04 ?7UF 
0. O22UF 


9809 SsOmM00 80005 


0. 047UF 
LOOFF 
1000PF 
0. 04 7UF 
4?°PF 


68F'F 
0. O10UF 
0. O33UF 
4, (UF 
QO. 4 °UF 


1000PF 
220PF 
0. O10UF 
1LOUF 

1. OUF 


4, 7UF 
QO. 04 °UF 
0. O1OUF 
0. OS3UF 
160UF 


1 OUF 
3900PF 
0. 4?°UF 

~. e2Ur 
4 ?UF 


0. 22UF 
B200PF 
4, VUF 
0. 04 ?UF 
ew CUP 


shoe iss 
0. 04 ?UF 
100PF 


K 
LOWY 


SOW 
Kk. 

SOWYV 
SOW 
LOWY 


SOWY 
k. 
SOWY 
kK. 
SOWY 
SOWY 
k. 
J 


13-4408 


63 
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>» New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


64 


C82 -84 
C85 
C86 87 
C&B 
C89 


C90 
C71 
C92 
i 
C94 


C95 
95S 
C96 
ED? 
C99 


C100 
C101 
C102 
CTGsS 
C104 


C105 
C106 
C10? 
C108 
C109 


cri0 
Civ) 
Like 
Eris 
£114 


E1iS 
Ba 
i 
C118 
se ie 


C120 
i a 
C1i22-124 
bieo 


C126 


[127.128 
Eres 
(7130 
CiSi 
Cis2x1335 


Els4 
Ese 
felsic. 
[138-140 
C144 


miaS 
143 
C146 
cia? 
£148,149 


Ref. No. Address |New Parts No. 
Parts! 
SRS tk FF = & ¥ B 


CK45B1H102K 
C90-2022-05 
C9i-0119-05 
Cl4SSL1H1 205 
CAI2MLH1S2k. 


CN92M1H1B3K 
CAI2M1LH1O3K 
CEO4W1A220M 
CAI2M1HEB2K 
CEO4WLH4R?M 


Cl4SSLIH4 70S 
CAI2M1LH4 73K. 
£91-0769-05 
Cl45SL1H390I 
C91-0767-05 


bel-0119-05 
CK4SB1H102K 
£71-G769-05 
lEO4W1H1C0M 
CC4ASSLIH4?OI 


CK4SB1LH221K 
Cot=O819-05 
CC4SSL.1H4 70S 
CEO4W1HO10M 
TEO4WLHR4 7M 


CSISE1LER4 7M 
TEO4W1HO10M 
CE04W1iH100M 
TEO4WLH4AR?TM 
CEO4W1LHO1OM 


71011 ¢-05 
CC4SSL1H101J 
CEO4W1A4 70M 
TEO4W1HO10M 
CEO4W1H1OOM 


CA92M1LH1LO3K. 
CEO4W1HO10M 
CL4SSLIH101J 
CEO4W1HO1OM 
CEO4WLH4R?M 


TEO4W1HO1OM 
CEO4W1A4 70M 
CEO4W1LH1OOM 
CEO4WIH4AR? 
TEO4WLHO1OM 


TEO4W1A4 70M 
EO4W1A4 70M 
CK4SB1H102k 
CVi=O1i19-8S 
CEO4W1A4 70M 


CF i-OULS-US 
CII ra7-05 
C9t-O1 19-05 
C7111 f-S 
C701 19-05 


CERAMIC 
ELECTRA 
CERAMIC 
CERAMIC 
MYLAR 


MYLAR 
MYLAR 
ELECTRS 
MYLAR 
ELECTRS 


CERAMIC 
MYLAR 

CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
ELECTR& 
CERAMIC 


CERAMIC 
RERAMIC 
CERAMIC 
ELECTRA 
ELECTRA 


TANTAL 

ELECTRA 
ELECTRA 
ELETRA 
ELECTRA 


CERAMIC 
CERAMIC 
ELECTRA 
ELECTRA 
ELECTRA 


MYLAR 

ELECTRA 
CERAMIC 
ELECTRA 
ELECTRA 


ELELCTRS 
ELECTRA 
ELEITRA 
ELECTRA 
ELELTRA 


ELECTRA 
ELECTRS 
CERAMIC 
CERAMIC 
ELECTRA 


ZERAM LI. 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


Description 


BA B/SA 


1O000PF 
SUF 
0. O04 ?UF 
12FF 
1S00PF 


0. O18UF 
0. O1QUF 
22UF 
6800PF 
4. 7UF 


A?PF 
0. 047UF 
0. O1UF 
39PF 

0. O1UF 


0. 04?UF 
LO00F'F 
0. OLUF 
1OUF 
Q?PE 


220PF 
0. 04 7UF 
4° PF 

1. OUF 
0. 47UF 


0. 47UF 
1. OUF 
1LOUF 
4. 7UF 
1. OUF 


0. O1LUF 
100PF 
4 °?UF 
1. QUF 
1 QUF 


0. OLOQUF 
1. OUF 
hOOPF 
1. OUF 
4. 7UF 


1. OUF 
4?UF 
LOUF 
4. 7UF 
1. OUF 


4? UF 
4?UF 
1O000FF 
0. 04 ?7UF 
4? UF 


0. O4?°UF 
0. OLUF 
0. 04°°UF 
0. OLUF 
0. 04 °UF 


LOWY 
SOWV 
SOWY 


kK. 
SOWY 
J 
SOWY 
SOWYV 


SOWYV 
LOWY 
SOWV 
SOW 
SOWYV 


LOWY 
LOWY 
kK 
Kk. 
10WY 


k 
K 


K 
kK. 
kK 


Ne” 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


@ Hh RSM 


150 
£151,152 
Ea 
1154:155 


C156 


158,159 
C160 
161 
C162-165 
166 


fad ce iGnsite 
dat ad ad 
actin Ups 


(ge Ue 


1 
als 


1815182 


(183 
L164 
2185 
C186 
187 


C188 
189 
£190 
ie a 
C194 


G196 
Cie 
See 
£199;2D0 
201 


C202 
E203 
C204 
C205 


C206 


207 
L208 
7209210 
Wel 


Gal-Olt 7-05 
291-091 9-05 
LC4SSL1H4 70S 
67 1-0119-05 
CL4SSl1H1iB0T 


Ga- O81 9205 
Bias i 70S 
LE45SL1H4 70S 
£93-0769-03 
CEO4W1HO10M 


Cai OT69-05 
CEO4WLHR4 7M 
CHISMLH4 Pek. 
TED4W1H100M 
CED4WLHR47M 
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Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
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Telle onne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts 
SREES ft Els BS & € 8 


Description 


Sh A/sSA 


1N60 DIQDE 
Roy bell = he DIQDE 
a la DIQDE 
1N60 DI QDE 
BLoOo DISDE 


LS oy Bie DIQDE 


1N60 DIQDE 
ee gE DI®DE 
M1204 DISDE 


Pools DISDE 


[Si Sg, DIQDE 


NT Z9G1IR DIQDE 
VO6B DIQDE 
Noy heat, 2a DISDE 


MTZ6. 2JA DISDE 


rahe Fe DI&DE 


MC921 DISDE 
*| DAN4O1 DIQDE ARRAY 
M921 DIQDE 


Loos DISDE 


dol oe 


DISDE 


pee Pa a 
pea WO DIQDE 
MC921 DIQDE 
MIL921 DIQDE 
PSSLoo DIQDE 


151555 


DISDE 


JOS 
Rohs a) DIQDE 
BX? 191 IC (NSTEH/PEAK FILTER) 
MEsoo Ge It 


M?4LS123P Il (DUAL. M&NS MALTI) 


SN?4L5123N be 


UPIEL1IS8H2 ie 
AN612 TE (BALANCED M&DULATAR) 
UPI 2002V IC (QPE AMP X2) 


M?4LS00F ‘ae 


SN? 4L.SOON oe 


BX6124 IEC2CH SWITCHING IC) 
35k 73 (GR) PET 
2502458 (Y¥) TRANSISTOR 


DTCLI4ES DIGITAL TRANSISTOR 


35K.73 (GR) FET, 


DTC114ES DIGITAL TRANSISTOR 
35K.73(GR) ret 
2502458 CY) TRANS I STAR 


25152459 (BL) TRANSISTOR 


DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSIST&R 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


DILL I4ES 
251-2459 (BL) 
Piped aes 
DILL43S 
Dries 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
ret 


2502459 (BL) 
2502458 (Y) 
25A1048 CY) 
252458 (7) 
25K192(GR) 
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CIRCUIT DIAGRAM [S 


FILTER UNIT (X51-1340-00) 
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Refer to Schematic diagram on page 113. 
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PLL UNIT (X50-2050-00) Component side view « 
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PLL UNIT (X50-2050-00) c Refer to Schematic diagram on page 113. 
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Refer to Schematic diagram on page 113. 
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9 
> 
A, 


x 


aD) 
«) 
» 


Parts with the exploded numbers larger than 700 are not supplied. 
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DISASSEMBLY 


N0O9-0644 -04 
N 35-2605 - 46 
N 30-2604 - 46 


TS- 440 (D/8) 


Parts with the exploded numbers larger than 700 are not supplied. 
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SA 


(C/4 


DISASSEMBLY 
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Bo ees | 
< 588 gull 
Nx2& BY 


Qo 41) 14) 


a 
88 e (X41)(K/14) 
88 3 
(X41) | 
(G/14) | 
~ Ves 
QS 
he 
3 E M2.6x8 Ni: N30- 2608-41 
M 92.6x6 (Br-Tap) : N87- 2606-46 
N ©3x6 (Br-Tap) | N87-3006 - 46 Bg (C714) 


R @3xlO (Br-Tap) Ni 


: N87-3010 - 41 


Parts with the exploded numbers larger than 700 are not supplied. 


(X41-1610-00) 


13-4405 


TS-440(E/8) 
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DISASSEMBLY 
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Parts with the exploded numbers larger than 700 are not supplied. 


13-4405 


DISASSEMBLY 


(8/9)0bv-S1l 


9b-900€-88N : 
9¢-900E-ZBEN : 
9¢-9092-LBN : 


bX 


ZS 


Q 


== (00-0 


(dol- 4) 9xEg @ 
(dp1-4g) 9xEG N 
(dpj-4g) 9X9°2G W 


0| 
I (2/) 


GI1-2SX) 


— 
ae 


2 XN 


°) 


Parts with the exploded numbers larger than 700 are not supplied. 
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PACKING 


24 eee 
= 


26,27,28,30, 


f  31,66,84_ 
y 
4 


34,35 
TS-440 


Parts with the exploded numbers larger than 700 are not supplied. 
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ADJUSTMENT 


M CH 


nen CIE 


SCAN A VFO 


KENWOOD 


ALC_ PWR _SWR 


PREPARATION 

Unless otherwise specified, set the controls as follows. 
ROVVIER Geeeatrsae cones ON SISUEC WP IWATING ccasocesencae AUTO 
BIND Biteicsssscccckes 14 AGESEAS Trance occniesty ee: SLOW 
ST I ee MIN ORG H eS Vie ctscwudeene OFF 
Reins cdneconwovey MAX PROGSW hese rnes 2 OFF 
INOMCE elisa cons. CENW ER mre OCK SW. cisuwebadsacesn OFF 
SQWELCH!. i. 0.2.03. MIN RIMIFIZEONN fad. oc tae ences OFF 
OSS Cs rr MIN NBESVVj2 ei cseneeoten OFF 


REQUIRED TEST EQUIPMENT 


ac 


DC Voltmeter (DC V.M) 


1) Input resistance: More than 1MQ 

2) Voltage range: 1.5 to 1000V AC/DC 

NOTE: A high-precision multimeter may be used. 
However, accurate reading can not be obtained for high- 
impedance circuits. 


. DC Ammeter 


1) Current range: 1.5A, 3A, 


ammeter may be used. 


20A, High-precision 


. RF VTVM (RF V.M) 


1) Input impedance: 1MQ and less than 3pF, min. 
2) Voltage range: 10mV to 300V 
3) Frequency range: 10kHz to 10OMHz or greater 


AF Voltmeter (AF V.M) 


1) Frequency range: 5OHz to 10kHz 
2) Input resistance: 1MQQ or greater 
3) Voltage range: 10mV to 30V 


. AF Generator (AG) 


1) Frequency range: 200Hz to 5kHz 
2) Output: 1mV or less to 1V, low distortion 


. AF Dummy Load 


1) Impedance: 80 
2) Dissipation: 3W or greater 


. Oscilloscope (SCOPE) 


Requires high sensitivity, and external synchronization 
capability. 


8 SPLIT 


fa) aint 


shade eae 


an) ee F LOCK PROC NOTCH AS SELECTIVITY 


(own) sano TF) foc @ : E 6: 


CAR Peeve aig eee. MIN al ISS A era eae hs eno OFF 
IP-SRIPT 2 tegaee ce CENTER OEND/REC ison ccstessutes REC 
FUNCTION AUTOM urease eere OFF 

AB icsitu ners A eT IN Eerie ert OFF 
Bibsxcike otk dace: OFF MOXA ONV coir cainerccntceas OFF 


10. 


11. 


12. 


Us: 


. Sweep Generator (SWEEP) 


1) Center frequency: 50kHz to 9OMHz 
2) Frequency deviation: Maximum +35MHz 
3) Output voltage: O.1V or greater 


. Standard Signal Generator (SSG) 


1) Frequency range: 50kHz to 50MHz 

2) Output: —20dB/0.1nV to 120dB/1V 

3) Output impedance: 500 

4) AM and FM modulation can be possible. 
NOTE: Generator must be frequency stable. 


Frequency Counter (f. counter) 

1) Minimum input voltage: 50mV 

2) Frequency range: 5OMHz or greater 

Noise Generator 

Must generate ignition noise containing harmonics be- 
yond 30MHz. 

RF Dummy Load 


150Q and 200 
150W or greater 


1) Impedance: 
2) Dissipation: 
Power Meter 
1) Impedance: 500 


2) Dissipation: 150W cintinuous or greater 
3) Frequency limits: 6OMHz or greater 
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ADJUSTMENT 


14. Spectrum Analyzer (SPE-ANA) 
1) Frequency range: 100kHz to 11OMHz or greater 
2) Bandwidth: 1kHz to 3MHz 

15. Detector 
1) For adjustment of PLL/VCO BPF 


INPUT Oe | 


To PLL unit or 5P 
Control unit 


GND 


OUTPUT 


To oscilloscope 


1 
OOP GND 


16. Directional Coupler 

17. Power supply 
PS-430 

18. Microphone 
MC-60A or MC-42S 


< REFERENCE > 
Japanese ‘’SG’’ American ‘’SG”’ 
— 6 dB ----------------- 0.25uV 
O dB ----------------- 0.5yuV 
6 dB ----------------- 1pV 
12 dB = sxx ee 2uV 
24 dB ----------------- 8uV 
30 dB ----------------- 15.8nV 
40 dB ----------------- 5OpuV 
50 dB --------------- 158uV 
60 dB ----------------- 500puV 
70 dB ----------------- 1.58mV 
80 dB ----------------- 5mV 
OOS B seceexceee ea - 15.8mV 
POOTdE = trees 50mV 
120 dB ----------------- 0.5V 


y \\\) 
)) 


o) 


13-4405 
ADJUSTMENT 


¢ VOLTAGE CHECK, ADJUSTMENT 


Condition = 
equipment Terminal 


1. Voltage 1) POWER : ON DC V.M |IF soos 13.3~ 14.3V 


Specification/Remarks 


MODE : USB ae Pe Te deat 1. Nee ee 8.2V 
Er a Ga 


¢ COMMON ADJUSTMENT 


Condition Test 
aa Unit | Terminal 


1. CAR MODE : USB | Oscilloscope IF 14—2 +0.05V/p-p 


Specification/Remarks 


e PLL ADJUSTMENT 


Measurement 


Condition Test 
equipment Unit Terminal Unit Part : Method 


~ monte fe be | es om 
(R96) 


1) FREQ : 14.0000MHz DISPLAY Isw7a"| VR3__- | 14.000,00 RIT.0.0 ho ae ee 
MODE : AM 
RIT Pot : CENTER 
RIT SW : ON 

2) RIT Pot. : FULL CW (+) 14.00120 RIT1.2 or more 

| RIT Pot. : FULL CCW -) 13.998.80 RIT — 1.2 or more 


3..VC05 DC V.M aed ee eee etme | 5.0V oot aed 
ee ra 


4. VCO4 1) FREQ : 14.0000MHz DC V.M PLL Wea 
MODE : AM (L2) +0.1V 
Disconnect PLL- 6 connector 
when PLL unlocked. 


Specification/Remarks 


1. Reference 
oscillator 
frequency 


IF SHIFT Pot. 
[Pa ag See rie 


5) IF SHIFT Pot. : FULL CW 


) IF SHIFT Pot. : FULL CCW en ae | 455.875kHz or less 
7) IF SHIFT Pot. : CENTER ee le eee Lk 456.875kHz 456.874 ~ 456.876kHz 


1) FREQ : 13.9999MHZ 
MODE : AM DC V.M 


+0.1V 
es 
2) FREQ : 14.0000MHz 
MODE : AM 
6. PLL 6.6MHz 1) FREQ : 14.0050MHz Oscilloscope | PLL MAX Ref. 0.2V/p-p 
BPF MODE : AM eat 


a1 


: CENTER 


i 


5. VCO3 


13-4405 


7s Pee 
62MHz BPF 


1) MODE : AM 

Readjust T9 (VCO2 OSC coil) to 
unlock. (Core is fully bottom po- 
sition) 


Connect 5600 resister in Tracking 
Gen. output line. Use oscillo- 

scopes probe to connect to spec- 
trum analyzer. 


1) Reset operation must also be 
performed. 
*See a microprocessor 
operation check. 
1) FREQ : 14.0000MHz 
MODE : AM 


2) FREQ : 13.999,9 : MHz 
MODE : AM 


3) FREQ : 14.000,00 MHz 
MODE : AM 


9. PLL 30MHz |FREQ : 14.250.00MHz 
BPF MODE : AM 

10. PLL 38.5~ |FREQ : 14.250.00MHz 
39MHz BPF |MODE : AM 


1) Disconnect RF unit coax. cable 


Iie PEERVeO 


(6.5~ (VCO) 
cla 2) Connect 5600 resistor in Track- 


ing Generator output line. 
Use oscilloscope’s probe to 
connect to spectrum analyzer. 


12. 39MHz 
Spurius 
radiation 


FREQ : 24.9500MHz 
MODE : AM 


13. VCOT 1) FREQ : 29.9999MHz 


MODE : AM 
FREQ : 22.0000MHz 
2) FREQ : 21.9999MHz 

: 14.5000MHz 
3) FREQ : 
: 7.5000MHz 
: 7.4999MHz 


: 30.0 (30kHz) 


14.9999MHz 
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Item Condition Test 
equipment Terminal 


Tracking 
Gen. 


analyzer 
Probe 


DC V.M 


Spectrum 


analyzer 


Oscilloscope 


Tracking 
Generator 


Probe 


Spectrum 


analyzer 


Spectrum 


analyzer 


DC V.M 


Spectrum 


ADJUSTMENT 


Measurement 


PLL IC8-1 
(1 pin) 


(L21) 


Adjustment 


Specifica 


+0.1V 


59.5MHz 


TQ has two peaking point. 
Adjust as shown below. 


tion/Remarks 


3dB or less 


66MHz 


PLL RTE 


1C12-5pin 


PLE 


Tie9 


(L33) 


PEE TP10 


(R138) 


RF 


UES 7) 
ALSALS 


unlocked) 


Adjust spurious radia- 
tion level. (58. 


PLE T10,11 |MAX 
pie 
Oscilloscope | PLL TP8 PLL T13,14 |MAX 
(R112) pis 
i a 


Ripple 
3dB or less 


Minimum 


31MHz 


L23 and L21 shorted 
to ground. (PLL 


25MHz) 


45dB or more 


20dB 
or more 


58.25 


42dB or more 


39MHz 


+0.1V 
5.3~6.3V 


66.5MHz 


Ref. 0.3V/p-p 
Ref. 0.2V/p-p 


Less than 2dB 
between peak and 
point of 37.5MHz. 


> 


1. IF AMP 


(common) 


2. 2nd MIX 
balance 


3. 1st MIX 
balance 


4. IF TRAP 


5. RX DET 
Balance 


6. IF AMP 
(SSB) 


7. |F AMP 
(FM) 


8. S-METER 
(FM) 


9. S-METER 
(SSB) 


10. Squelch 
threshold 


11. Noise 
Blanker 


12. Beeper 


)) © RX ADJUSTMENT 


Condition 


FREQ : 14.1750MHz 

MODE : USB 

RF GAIN Control : MAX 
Use the minimum SSG input 
possible during alignment. 


FREQ : 14.1750MHz 
MODE : USB 
Connect the SSG to ANT terminal. 


FREQ : .100.0 (100kHz) 
MODE : USB 


FREQ : 29MHz Band 
SSG : 45.05MHz 
OUT : 80 dBu 


1) FREQ : 14.1750 MHz 
MODE : USB 
RF GAIN : MIN 
IF SHIFT : CENTER 
RF GAIN : MAX after 
adjustment 


FREQ : 14.1750MHz 
SSG : 14.1760 MHz 
OUT : O dBu 
MODE : USB 


FREQ : 14.1750MHz 
SSG : 14.1750 MHz 
MOD : 1kHz, DEV: 3kHz 
OUTPUT : 30dBu 


MODE : FM 


FREQ : 29.0000MHz 
MODE : FM 

SSG : MOD OFF 
OUTPUT : 30dBu 


1) No signal 
(SSG output: OFF) 


FREQ : 14.1750 MHz 
MODE : USB 


SSG output : 8dBu 


SSG output : 


MODE : CW 
SELECTIVITY : WIDE 
SQL control : 12 o'clock 


FREQ : 14.1750 MHz 

NB SW : ON 

SSG output : 14.175MHz 
First adjust 20dB input, then 
use the minimum input as 
possible. 


40dbu 


Noise Gen. : Low level 


AF GAIN Control : 12 o'clock 
Depressing and key at 
the same time 

POWER SW : ON 

Set to MEMORY CH17 when 
turning VFO. 


ADJUSTME 


Measurement 


Test 
equipment 


SSG 

AF V.M 
Oscilloscope 
AF dummy- 
load (8Q) 


Unit Terminal 


SSG 
AF V.M 
Oscilloscope 


RF V.M 
or (emitter) 
Oscilloscope (R77) 


SSG 
AF V.M 
Oscilloscope 


NT 


Ramen 


Speaker 


SSG 
DC V.M 
Oscilloscope 


Noise Gen. 
SP 


AF V.M 
Oscilloscope 
AF dummy 
load 


R146 
(10kQ) 


T7,8,15| Repeat 2~3 times 
in case of T4,5,3,12, 
10,11 


MAX AF Noise level. 


Internal spurius beat 
MIN. 


MAX AF output 
Use the minimum 
SSG input possible 
during alignment. 


MAX AF output 


Full scale 


Set to starting point. 
(Meter zero) 


St 

Adjust counter clock- 
wise from peak. 
(turn slug out) 


stop at threshold. 


MIN noise level 


120mV/8Q 


Adjust VR slowly and. 


13-4408 


Specification/Remarks 


S/N 10 dB or more at — 6dB 
input. 1V or more/8Q at 
AF GAIN control MAX. 


Repeat 2~3 times 70dB or more 


40dB + 6dB 


12 o'clock 


30dB + 10dB 


15-4405 
ADJUSTMENT 


¢ TX ADJUSTMENT ‘4 


| == Measurement 
Condition Test 
equipment Terminal Method 


1. TX AMPM 1) FREQ: 14.1750 MHz 


MODE: CW 
CAR LEVEL control: MAX 
RF unit VR 4: CENER 
2. Base Current 1) FREQ: 14.1750 MHz 
MODE: USB Ammeter Final | VR1 | Current drain 
MIC LEVEI control: MIN (Minimum current) 
CAR LEVEL control: MIN +200 mA 
FINAL unit VR1, VR2: MIN 
Connect Ammeter 
@ : EXT Power supply 
©: Power connector 
Adjust to minimum current with VR1 WErouCunenicran 
and VR2 in the Final unit. (Minimum current) 
STBY: SEND + Driver current 
(200 mA)+200 mA 
3. t) ALC 1) FREQ: 14.1750 MHz Power meter| Rear panel Filter | VR1 | 95 W 
(RF Output | MODE: CW ; 
power) CAR LEVEL control: ALC scale MAX 
STBY: SEND : 
2) Power 2) METER SW: PWR ee Poo ee to PWR meter 
meter STBY: SEND eels Ww Poo ee 
4. Power down 1) FREQ: 29.7000MHz Power meter Filter | VR3 | 50 W 
MODE: CW 
CAR LEVEL control: ALC scale MAX 
Connect ACC socket pin (PD) to 
50 W from NC. 
STBY: SEND 
2) Reconnect this connector (PD) 
to NC after adjustment. 


Disconnect DRV connector from RF 
5. Protection 1) FREQ: 14.2000MHz 150Q RF Rear panel 
MODE: CW dummy load 
Coax. cable to 1502 dummy load Power mete 
should be 1 m long. 
STBY: SEND 
i 
aaa de eo 


unit . Then, connect as shown right. 

STBY : SEND 
6. ALC meter 1) FREQ: 14.2000 MHz Power meter| Rear panel NT | Filter Set to S meter *’0”’ *If this adjustment is per- 
MODE: USB formed, step 2) Base current 
MIC LEVEL control: MIN must also be performed. 
CAR LEVEL control: MIN 
METER SW: ALC 
STBY: SEND 


2) Connect the AG to MIC Jack. 
AG: 1 kHz, 5 mV 
STBY: SEND 


3) AG: 6 GB increase level 
(1 kHz, 10 mV) 


Specification/Remarks 


Oscilloscope 


Piecing eri Reconnect this connector after 
Piecing eri 


First adjust VR1 and VR2 for 
minimum. 

Adjust VR1 for an increase of 
200 mA when switched to 
TX. 

Then adjust VR2 for 200 mA 
over this reading. 


Caution: In no case should 
the power be adjusted for 
greater than 110 watts. 


Set to ALC meter 
starting point. 


Power meter 
AG 
AF VM 


Adjust for maximum 
ALC scale reading 


FREQ: 21.2000 MHz 
MODE SW: CW 

CAR LEVEL control: ALC scale MAX 
STBY: SEND 


7. Spurious VR4 p — 40 aB or less. 


Power meter 
Spectrum 


analyzer 
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13-4405 
ADJUSTMENT 


Measurement 


Item Condition Test 
8. Carrier FREQ: 14.1750 MHz Power meter} Rear Panel 
suppression MODES: USB and LSB Oscilloscope 


MIC LEVEL control: MIN or Spectrum 
STBY: SEND analyzer 


tional 
coupler) 


or Spectrum 


Oscillo 
scope 


analyzer 


No + 50 MHz Oscilloscope | Rear panel ANT | Cont. | S50 | Adjust as shown *If this adjustment is 
P ' and LSB (Direc- (DIP | below. performed, step 8 must also 
wo tones 5mV . tional SW) be performed. 
00, 2700 Hz coupler) 


50 W using MIC 


| DIP SW us 
10 
Stoo SBBHBSBHBA 
AG2 
2700H2 peat EEE 
200 50 400 100 25 - 


400 100 25 200 50 


DIP SW are adjustable from — 400 to +375 Hz. 


| 


vo tone generator is not available, adjust for equal output power at 300, 2700 Hz, as measured on wattmeter. 


‘ _ 900 MHz Power meter} Rear panel Level should be the 
WE processor MODE: USB AG same between ON 
AF V. M. and OFF 


AG output: 1 kHz, 10 mV 
Set output to 50 W using MIC 
LEVEL control 

PROC SW: ON and OFF 
STBY: SEND 


2) AG output: 1kHz, 1 mV 25W or more 
(20 dB down) 
STBY: SEND 


: ee 


bees OE kHz eee ae | 1 kHz 
0.63V/82 


1) FREQ: 28.7000 MHz Power meter| Rear panel ANT RF 
MODE: FM Linear (Direc- 
AG output: 1 kHz, 30 mV detector tional 

50 mV (kK) AG coupler) 
AF V. M. 


2) AG output: 1 kHz, 3 mV 
5 mV (kK) 


Power meter 
AF V.M 
Oscilloscope 


. CW Side MODE: CW 
tone CW BREAK IN SW: SEMI 

AF GAIN control: 12 o’clock 

VOX GAIN control: MIN 

STBY: REC 

Connect KEY to KEY jack and 

close the key contacts. 


1) BAND: 28.5000 MHz 


VRQ 


1500 RF Minimum SWR meter | Repeat 2~3 times. 


. Auto antenna 


tuner MODE: CW dummy load reading 
BD, (If AT-440 is | CAR LEVEL control: MAX 
e)) installed) AT unit VR1: 12 o'clock 


VR2: Fully CCW 
AUTO-THRU SW: AUTO 
AT-TUNE SW : ON 
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¢ TX ADJUSTMENT € 


| Measurement si 
Condition Test 
equipment Terminal 


. TX AMPM 1) FREQ: 14.1750 MHz Wechioseane VR5 | MAX 
MODE: CW 
CAR LEVEL control: MAX 
RF unit VR 4: CENER 
Disconnect DRV connector from RF 
unit . Then, connect as shown right. Sta Se 
STBY : SEND 
acces Oe ora ae Reconnect this connector after 
acces Oe ora ae 
2. Base Current 1) FREQ: 14.1750 MHz 
MODE: USB Ammeter Final | VR1 | Current drain 
MIC LEVEI control: MIN (Minimum current) 
CAR LEVEL control: MIN +200 mA 
FINAL unit VR1, VR2: MIN 
Connect Ammeter 
@ : EXT Power supply 
©: Power connector 
Adjust to minimum current with VR1 VR2. |\Current-drain 
and VR2 in the Final unit. (Minimum current) 
STBY: SEND + Driver current 
(200 mA)+200 mA 


Specification/Remarks 


First adjust VR1 and VR2 for 
minimum. 

Adjust VR1 for an increase of 
200 mA when switched to 
EXE 

Then adjust VR2 for 200 mA 
over this reading. 


3S: 1) ALC 1) FREQ: 14.1750 MHz Power meter] Rear panel Filter | VR1 | 95 W Caution: In no case should 
(RF Output | MODE: CW the power be adjusted for 
power) CAR LEVEL control: ALC scale MAX greater than 110 watts. 
STBY: SEND 
2) Power 2) METER SW: PWR VR6 | Set to PWR meter 
meter STBY: SEND 95 W reading 


1) FREQ: 29.7000MHz 

MODE: CW 

CAR LEVEL control: ALC scale MAX 
Connect ACC socket pin (PD) to 

50 W from NC. 

STBY: SEND 


2) Reconnect this connector (PD) 
to NC after adjustment. 


1) FREQ: 14.2000MHz 

MODE: CW 

Coax. cable to 1502 dummy load 
should be 1 m long. 


5. Protection 
STBY: SEND 
eee Be nee 


6. ALC meter 1) FREQ: 14.2000 MHz Power meter} Rear panel Filter Set to S meter ‘‘0’’ *If this adjustment is per- 
MODE: USB formed, step 2) Base current 
MIC LEVEL control: MIN must also be performed. 
CAR LEVEL control: MIN 
METER SW: ALC 

STBY: SEND 


2) Connect the AG to MIC Jack. 
AG: 1 kHz, 5 mV 
STBY: SEND 


3) AG: 6 GB increase level 
(1 kHz, 10 mV) 


4. Power down 


ie 


150Q RF Rear panel Filter | VR2 | 30W 
dummy load 
Power mete 


Power meter 
AG 
AF VM 


Set to ALC meter 
starting point. 


Filter 


Adjust for maximum 
ALC scale reading 


: i oh F 


7. Spurious FREQ: 21.2000 MHz 
MODE SW: CW 
CAR LEVEL control: ALC scale MAX 


STBY: SEND 


Power meter 
Spectrum 
analyzer 
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Condition Test 
equipment Terminal} Unit Part 


FREQ: 14.1750 MHz Power meter} Rear Panel ANT IF |VR 7,8 
MODES: USB and LSB Oscilloscope (Direc- 
MIC LEVEL control: MIN or Spectrum tional 

STBY: SEND analyzer coupler) 


Specification/Remarks 


Method 
MIN 


8. Carrier 
suppression 


— 40 dB or less 
Directional coupler 


or Spectrum 


Oscillo 
scope 


analyzer 


9. SSB made 
frequency 
response 


FREQ: 14.1750 MHz 

MODES: USB and LSB 

AG output: Two tones 5 mV . 
300, 2700 Hz 

Set output to 50 W using MIC 

LEVEL control. 

STBY: SEND 


ANT 
(Direc- 
tional 

coupler) 


| DIP SW (ih, OK 
1OKQ 5mv Wr 9sSer 6. S445. 2.74 
so" (BAB BAB ABBE 
AG2 ON 


2700H2 ice) wee! (TF rsp 
| 200 50 400 100 25 NG 
7 100 25 200 50 | 


DIP SW are adjustable from —400 to +375 Hz. 


| 


If two tone generator is not available, adjust for equal output power at 300, 2700 Hz, as measured on wattmeter. 


Oscilloscope | Rear panel Adjust as shown 
(DIP | below. 


SW) 


*If this adjustment is 
performed, step 8 must also 
be performed. 


Level should be the 
same between ON 
and OFF 


De eee See 


: a 


1) FREQ: 14.2000 MHz Power meter 
MODE: USB AG 
AF V. M. 


Rear panel 


processor 


AG output: 1 kHz, 10 mV 
Set output to 50 W using MIC 
LEVEL control 

PROC SW: ON and OFF 
STBY: SEND 


2) AG output: 1kHz, 1 mV 
(20 dB down) 


STBY: SEND 


1) FREQ: 28.7000 MHz Power meter| Rear panel ANT RF 


MODE: FM Linear (Direc- 
AG output: 1 kHz, 30 mV detector tional 
50 mV (K) AG coupler) 
AF V. M. 
pare eee | 
5 mV (K) RF VR3 | 3 kHz +0.1 kHz 


Power meter 
AF V.M SP 
Oscilloscope 


MODE: CW 
CW BREAK IN SW: SEMI 

AF GAIN control: 12 o’clock 
VOX GAIN control: MIN 
STBY AREC 

Connect KEY to KEY jack and 
close the key contacts. 


1) BAND: 28.5000 MHz 1500 RF 

MODE: CW dummy load he 

CAR LEVEL control: MAX 

AT unit VR1:; 12 o'clock 
VR2: Fully CCW 

AUTO-THRU SW: AUTO 

AT-TUNE SW : ON 


12. CW Side 
tone 


" one 


Minimum SWR meter | Repeat 2~3 times. 
reading 


. Auto antenna 
tuner 
(If AT-440 is 
installed) 
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96 


Item Condition 


2) AT-TUNE SW: OFF 
Disconnect No.) connector from 
AT unit. 

STBY: SEND 


Set. SWR 1.25 reading when VFO 
| dial is turned. 

3) Sb Ree 

AT TUNE: ON 


4) AF TUNE: OFF 
Reconnect No.@) connector after 
adjustment. 


ADJUSTMENT 


Measurement 


Test 
equipment Terminal 


Method 


Adjust VR2 until AT 
TUNE indicator just 
goes off. 


Specification/Remarks 


13-4405 
ADJUSTMENT 


‘) ,» MICROPROCESSOR OPERATION CHECK 


1) FUNCTION SW: A FREQ: 14,000.0kHz 
POWER SW: OFF MODE: USB 

Set the POWER SW ON VFO A: Lights 

while depressing the The ‘‘Beeper’’ sound simul- 
key. Then release the taneously with POWER ON. 
key. 

2) FUNCTION SW: B FREQ: 14,000.0kHz 


MODE: USB 
VFO B: Lights 


3)|VFO/M| SW: ON The frequency display disap- 


Condition Operation check 


3. Dial 1) FREQ: 0,000.0kHz 

@) Check to see if the dis- 
play does not change by 
turning the VFO control 
counterclockwise. And adjust 
the index by turning it in the 
same way. 

@) Turn the VFO control 
slowly clockwise. 


Change MODE (ex: depress 


4. MODE CW ‘‘C’”’ morse code — - — 


M.CH SW: Change the chan- | pears. M.CH display lights function | CW once) EX: LSB -——-- 
nels in OO through 99 order. | and displays OO—99 order. (LSB, USB -- 

Split display lights when USB, Ie ras 

turning VFO dial 90—99. CW, AF, aes 

FM, FSK) i 

1) [VFO/M] SW: OFF FREQ :[1][8], [0] 00.0kHz paves 
1MHz STEP SW: OFF The ‘‘Beeper’’ sounds simul- LED lights when depressing 
Depress the ‘‘BAND : UP”’ taneously. MODE SW. 


key once. 

Press repeatedly. The MHz display 00, O 
counts up. The ‘’Beeper’’ 
soudns simultaneously. 


2) Hold the ‘‘BAND : UP”’ FREQ: 
on. 


1) Depress the once. | The frequency display dis- 
appears. 


———, MODE/ KEY ——— Seven bar’s segment and 
two decimal point displayed. 


3 5 


Leet Gaeear ee 
14,000.0 18,000.0 
1 4 
10,000.0 21,000.0 
t te 

7,000.0 24,500.0 


2) Depress MODE/KEY 


(7) [6] 7] [e] (2) fent_] 


FREQ: 16.7890MHz 
The ‘‘Beeper’’ sounds simul- 
taneously. 


T L 
) 3,500.0 28,500.0 
T 1 
1,500.0 29,500.0 


. Memory 1) FREQ: 14.0000MHz The frequency displays dis- 
_______—. write MODE: USB appears. 
100 CH SW: ON M.CH 2 Two decimal 
The ‘‘Beeper’’ sounds at memory i US Terme: point only 
each Key-press. 00-89: M.CH display lights and dis- 
3) Depress the “BAND: FREQ: O 0, 0 00.0kHz See plays 00 in order. 
DOWN" key once. Displays 1MHz lower frequ- Sonn Cu 2) Repeat VFO/M SW: ON FREQ: 14.0000MHz 
ency than that previously The ‘‘Beeper’’ sounds simul- 
displayed in 2). taneously. 


_The ‘‘Beeper’’ sounds. 


3) SW: ON The frequency display dis- 
appears. 

M.CH display lights and dis- 
plays OO in order. 


M.SCR LED light. 
4) SW: ON again FREQ: 14.0000MHz 
(Memory is written already) 


FREQ 14.0000 MHz 
M.CH display lights and dis- 
plays OO in order. 


Repeat the operation. The frequency display steps 
down 1MHz at each 
key-press. 

The ‘‘Beeper’’ sounds. 


4) Hold the ‘‘BAND: The frequency display in 2) 
DOWN” key on. steps down. The ‘’Beeper’’ 
sounds at each key-press. 


5) 1MHz STEP SW: ON 1MHz LED (green) lights. 
Hold the ‘‘UP”’ key on. FREQ: 0 0 ,000.0kHz 
The MHz display 0 O 
advances 1MHz at each 
key-press 


5) VFO/M SW: ON 


Hold the ‘“‘DOWN” key on. The display steps down 
1MHz at each key-press. 
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13-4405 
ADJUSTMENT 


TOP VIEW 


VR7 L18 VR8 


LS L4 
TC1 L3 
L2 
VR2 
L6 
VR10 = L12 
VRQO———__ Se ae U1 
TN 
L15 oe VR14 
TE? 
VR13 
- VR4 (RF GAIN) 
as all a 5 VRS (RIT) 
— VR7 (IF SHIFT) 


VR1 VR6 VR3- VRS 
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15-4405 


ADJUSTMENT 


INNER VIEW 
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13-4405 


BOTTOM VIEW 
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ADJUSTMENT 


VR4 SI VR2 VR3 


T16 T5 714713 T6 VR2T157T27 T26 


13-4405 


LEVEL DIAGRAM 
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13-4405 


LEVEL DIAGRAM 
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PS-o0 
ADJUSTMENT 


1. OUTPUT VOLTAGE 


1) Connect the load and set the current to 20A. 
2) Adjust output voltage to 13.8 V+0.4 V with VR1. 


2. PROTECTION CIRCUIT 


1) POWER SW: OFF 

2) Connect a 0.1 2 10 W resistor. 

3) POWER SW: ON 

4) Adjust VR2 so that 0.1V DC is obtained. 


PACKING 
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PS-o0 
SCHEMATIC DIAGRAM/PC BOARD 


) SCHEMATIC DIAGRAM (X43-1520-00) 
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PC BOARD VIEW (X43-1520-00) AVR UNIT Component side view 
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PS-a0 


PARTS LIST 
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PARTS LIST 


* New Parts 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans Ie Parts No. ne sont pas fournlis. © 


Telle ohne Parts No. werden nicht gellefert. 


Address |New 
Parts 


Ref. No. 


SmRES tt EF 


AD1~-1000-02 
AOD1-1001~12 
AN1~-1002-12 
AZ0-2561~-03 
AZ0~-2561-03 


AZO~- 2562-03 
AZ3-1491-03 


B40--3640-04 
B40-3641-04 
B40-3642-04 
B41-0627-14 
B41-0630-04 


B42-1733-14 
B42~-1733-14 
BR42-17 70-04 
B42-17?0-04 
B42-2430-04 


B46~-0411-00 
BSO-8051--00 
BSO0--B051-00 
BS0-8052--00 


E91-0647—-—U5 
C9 1-0496-05 
CK45E2H103P 
£90-2034-05 
CK45F 1H473Z 


CK4SF 1H103Z 


E18-0351-05 
E20-0283-05 
E30-1639-05 
E30--1643-15 
E30-1644~15 


E30--1645-05 
E30-164?-05 


FO01-0939-03 
FOS-4022-05 
FOS-4022-05 
FOS-6021~-05 
FO9-0410-04 


2-0549-04 


HO1-4693-04 
HO1--4693-04 
HO1~4694-04 
HO3~2281~04 
H10~-256?-02 


H10-2568-02 
H12--1389-04 
H20~-1430-03 
H2S-0105-04 


JO2-0323-05 


Description 


Bh BSR 


CASE (UPPER) 
CASE (LOWER) 
CASE (LOWER) 
PANEL ASS 
PANEL. ASS 


PANEL ASSY 
REAR PANEL 


MODEL NAME PLATE 
MODEL. NAME PLATE 
MEDEL NAME PLATE 
IAUTION LABEL (220V) 
CAUTIQN LABEL (240V) 


CAUTION LABEL 
CAUTION LABEL 
LABEL. 
LABEL 
CAUTION LABEL 


(120V/220V/240V 
(120V/220V/240V 
(FUSE: 4A) 

(FUSE: 4A) 
(120V) 


WARRANTY (CARD 

INSTRUCTION MANUAL 
INSTRUCTION MANUAL 
INSTRUCTION MANUAL: 


LERAMIC 
CERAMIC 
CERAMIC 
ELECTRO 
CERAMIC 


0. O1UF’ =P aN 
4 70PF : 

0. O10UF 

22000UF 

0. 047UF 

CERAMIC 0. O10UF 
SOCKET 

TERMINAL BOARD 

AC POWER CORD 

AC POWER CORD 

AC FOWER CORD 


AIL POWER CARD 
AC FAWER CARD 


HEAT SINK. 

FUSE (4A) 
ESE (4A) 
FUSE (6A) 
HEAD FRSTECTSR (FAN) 


LEAF SPRING 


ITEM LARTSN BRX 

ITEM CART&N BAX 

ITEM CARTQN BAX 

CARTON BX (QUTSIDE) 
POLYSTYRENE FRAMED FIXTURE (F) 


FOLYSTYRENE FOAMED FIXTURE (R) 
PACKING FIXTURE 

PROTECTION C&VER 

PRSTECTIAQN BAG 


FONT (F) 


PS-30 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Ref. No. 


Address |New 


Telle ohne Parts No. werden nicht gellefert. 


Parts No. 
3% & € # 


JO02-0442-04 
JO2-0443-04 
J13-0033-15 
J21-4153-14 
J21-4179-04 


Je0 4760-03 
J21~-4181~14 
J30-0542-04 
J42-0403-05 
J61-0408-05 


Re ines 
LOT -3236- 


NO9-0256~ 
NO9-D658~ 
N10~2030- 

NtS~-1030- 
N30-2604~ 


N30-3014-- 
N30-4016- 
N33~-3006~-41 
N35~-3006--4 
N35- 3008-41 


N3?-3006-4 | 
N87?-3006-- 
N8?-3012--4 
N8?-3014-4¢ 
N88--3008--4é 


540-1405-05 
529-2406-05 


T42-0302-05 
SLF144B 
S2SVR10 
2N5885 


X43~-1520-00 


Description 


Bh BSR 


FAT (R) 

FRAT (7S. a} 
FUSE H&LDER 

MSUNTING HARDWARE (M&TA&R ) 
M&UNTING HARDWARE (ELECTRA ) 


MOUNTING HARDWARE (FAN) 
MOUNTING HARDWARE (FP. T) 


SPACER 


PAWER CARD BUSHING 


WIRE BAND 
FUSH KNA&B 
PRWER TRANSFS 
SCREW 

SCREW 


HEXAGRN NUT 
FLAT WASHER 


RMER 


PAN HEAD MACHINE SCREW 


FAN HEAD MACH 
FAN HEAD MAIZH 


INE SCREW 
TNE SCREW 


NVAL HEAD MACHINE SCREW 


BINDING HEAD 
BINDING HEAD 


BRAZIER HEAD 
BRAZIER HEAD 
BRAZIER HEAD 
BRAZIER HEAD 
FLAT HEAD TAF 


PUSH SWITCH 
RNTARY SWITCH 
DE MOTOR ASS 
LED 

DIQDE 

TRANS ISTAR 


FQWER SUPPLY 


X43-1520-00 


EKAS5E2H4 ?eP 
CK45F 1H103Z 
CKA5F 1H473Z 
PEO4WiC331M 
rEOAW1LA4 70M 
KASFLH103Z 
CKA45F 1H473Z 
£90-0814-05 


E23-0462-05 
E40-0273-05 
£40-0273-05 
E40-0473-05 
POs—20357135 


J42-0428-05 


TERAMI 
CERAMIC 
CERAMIC 
ELECTRA 
ELECTRA 


CERAMIC 
TERAMIC 
EVEN 


TERMINAL. 

FIN CONNECTOR 
PIN CANNECTOR 
PIN CA&NNECTOR 


MACHINE SCREW 
MACHINE SCREW 


TAPTITE SCREW 
TAPTITE SCREW 
TAPTITE SCREW 
TAFTITE SCREW 
(ESSERE 


(PQWER ) 


PCB ASS 


tDOPF 
0. O10UF 
0. 04 ?7UF 
SeiOule 
4?UF 


O. O1QUF 
0. 04 P7UF 
4° OOQUF 


(20A) 


POWER CARD BRUSHING 


Desti- 
nation 


ft A) 
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PS-30 
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* New Parts 
Parts without Parts No. are not supplled. 


PARTS LIST 


Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 


Telle onne Parts No. werden nicht gellefert. 


RS1L4GR3A4R7 I 
RDI4DB2H1 215 
RS14GB3A010J 
RS14GR3A331Jd 
RSL4GB3A1LS15 


R12-1429-05 
R12-?408-05 


ISi55S 


UOSE 
UZP18B 

UZ JEL. 
ISt3an 
UZ9. TBE 
UZ1SBH 

PRS deta 
25AS62(Y) 
25C2458(Y) 


258761 (ia) 
Zole4asB cy) 
32D27 
STPA4LL 


Description 


FL-PROOF RS 
SMALL -RD 

FL-PROOF RS 
FL-FROOF RS 
FL~PROOBF RS 


TRIMMING FAT. (S500) 
TRIMMING POT. (500K) 


DIQDE 
DIQDE 
ZENER DIODE 
ZENER DIQDE 
DIQDE 


ZENER DIQDE 
ZENER DIQDE 
DIQDE 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
THERMISTOR 
THERMISTOR 


PS-430 


SCHEMATIC DIAGRAM/PC BOARD 


) ADJUSTMENT 
1. Connect the load and set the current 
to 15A. 


2. Adjust output voltage to 13.8V +0.4V 
with VR1. 


i 


Q1,2 '2N5885 


: SLP144B 


Ri5 2.2K 


R13, 3.3K 
VR1 500 R6 1.8K 


N 


C6 4700 25Vv 
+ 
R24 150 2w 


C4 4700 


:2SB512(P) Q7 ‘2SA562(Y) 03,6 |1S1555 D5 | XZ090 
25,6 | 2SC1815(Y)__D1,2 | UO5B D4 _RD91EB2  TH1 32027 


—— —_—_——— en ee a ee ee LC 


VOLTAGE 


Be 
| | | |] SETTING 


VOLTAGE 
| | SETTING 


qv 


D1 


:S25VBIO | 


PC BOARD VIEW SO ma 220V VERSION 240V VERSION 
AVR UNIT (X43-1440-00) Component side view 


2SC 1815 


Ne 


2SB512 


8 


io) 


SLP-144B 


OC 13.8V 
MAX 10A 


E 
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PS-430 


SPECIFICATIONS/PARTS LIST 


SPECIFICATIONS 


Input voltage: 120/220/240V AC+10%, 50/60 Hz 

Output voltage: 13.8V DC (standard voltage) 

Output current: 20 A (25% duty cycle) 15A (50% duty cycle) 
Continuous load current: 10 A max. (including external output terminal) 


Output voltage fluctuation: Within +0.7 V at AC 120V, 220V, 240V+10% 
(Load current: 15A) 
Within 0.7 V between 2—15 A load. 
(No-load output voltage: Less than 16V at 


120V/220/240V. AC) 

Ripple voltage. Less than 20 mV (rms) at 13.8V, output 
current 15A. 

Power consumption: Approx. 480 W (at 120/220/240V 
AC. 13.8V DC, 20A) 

Dimensions: 173 (6-13/16) W x 95 (3-3/4)H x 245 (9-5/8) 
D mm (inch) 

Weight: Approx. 7 kg (15.4 Ibs.) 

PARTS LIST 

SEMICONDUCTOR N : New parts 


Re- Re- 
Item Name Item Name 


Diode 181555 Thermistor 32D27 
S25VB10 
U05B TR 2N5885 
Zener diode ~ RD9.1EB2 2SB512(P) 
LED SLP144B 2SC1815(Y) 


PS-430 GENERAL 


Case (upper) 
Case (lower) 
Panel K,M,W,X 
Panel 


A01-0937-02 
A01-0938-12 
A20-2461-03 
A20-2462-03 


B39-0407-04 
B40-2634-04 
B41-0626-14 
B41-0627-14 
B41-0630-04 
B42-1733-04 
B42-1770-04 
B46-0404-00 
B50-401 4-00 
B50-4015-00 


Spacer x 2 
Name plate 

Voltage sheet I2OVireskK 
Voltage sheet 220V M,W 
Voltage sheet 240V T,X 
Voltage sheet 

Current indication sheet M,T,W,X 
Warranty card K 
Instruction manual K.M,W,X 
Instruction manual 


CEO4W1E4R7M 47 


Zo 


CK45E2H103P 
CK45F1H473Z 


0.01 500V x 4 
0.047 x 2 


C90-0865-05 
C91-0079-05 
C91-0496-05 


4700 25V 
Cc 0.01 C1 
470P x 2 


E18-0351-05 
E20-0282-05 
E22-0472-05 
E23-0015-04 
E23-0425-05 
E30-1643-15 
E30-1644-15 


3P Inlet 
2P terminal plate 

Lug plate 

GND lug 

Lug terminal 

AC cord KM 
AC cord 
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E30-1645-05 
E30-1647-05 
E31-0500-05 


F01-0786-03 
F01-0787-13 
FO5-4022-05 
FQ5-4022-05 
FQ5-6021-05 
FO5-6021-05 
FO7-0817-04 
FQ9-0405-24 


H0O1-4451-04 
H01-4452-04 
H10-2567-02 
H10-2568-02 
H12-1319-04 
H20-0276-03 
H25-0105-04 


JO2-0323-05 
JO02-0427-04 
J13-0033-15 
J42-0403-05 
J42-0434-05 


K29-0758-04 
LO1-8166-05 


$29-2406-05 
S$40-1404-05 
$59-1407-15 


T42-0005-15 


X43-1400-00 


CE04W1C470M 


CK45F1H103Z 
CK45F1H473Z 


C90-0814-05 


E23-0022-04 
£23-0046-04 
E40-0273-05 
E40-0473-05 


J31-0502-04 
J42-0428-05 


R12-0427-05 


RS14AB3A181J 
RS14GB3D4R7J 


R92-0663-05 


Re- 
marks 


AVR UNIT (X43- 1440-00) 


N 


Description 


AC cord 
AC cord 
Cable with plug 


Heat sink plate 

Heat sink 

Fuse 4A K 

Fuse 4A x 2 M,T,W,X 
Fuse 6A x 2 K 

Fuse 6A M,T,W,X 
Fan cover 

Fan 


Packing carton (inside) K,M,W,X 
Packing carton (inside) T 
Packing fixture (F) 

Packing fixture (R) 

Cushion 

Protective cover 

Protective bag 


Foot x 2 

Assistant foot 

Fuse holder 

Cord bushing 
Rubber bushing x 3 


Push knob 


Power transf. 


Voltage selector switch 
Power switch 
Thermostat 


Fan motor 


AVR unit 


47 


0.01 
0.047 


4700 25V 


Terminal 
Square terminal 

Mini connector 2P 
Mini connector 4P 


PC board collar 
PC board bushing 


Trim. pot. 5002 (B) 


MF 1802 
MF 4.72 


1W 
2W 


Cement 0.0252 3W 


SPECI FICATIONS 
Dimensions: 


Weight: 


OUTSIDE VIEW 


Vo-1 


SPECIFICATION/PARTS LIST/PC BOARD VIEW 


W 70mm 
H 15mm 
D 35mm 
20g 


PARTS LIST 


B50-4035-00 
CC45SL1H121J 
CE04W1A470M 
CE04W1C100M 
CEO4W1HR22M 
CK45B1H221K 


CQ92M1H332K 


CS15E1E010M 
CS15E1VOR1M 


C91-0131-05 
E40-0273-05 
E40-0373-05 
E40-0373-05 
E40-0873-05 
HO1-4481-03 
H01-4501-03 
H25-0029-04 
L78-0006-05 
N89-3006-46 
R12-4408-05 
$31-1411-05 
AN6562 


MN6401 TRA 
TC40107BP 


Instruction manual 

Gc ZOPsxeZ 

E 47 10V 
10 16V 

E 0.22 50V 
220P x 2 
0.0033 x 3 


1 25V 
0.1 35V 


0.01 (SP) 


Mini connector 2P 
Mini connector 3P 
Mini connector x 2 3P 
Mini connector 8P 


Packing carton (inside) 
Packing carton (inside) 
Protective bag x 2 


Ceramic OSC 
Tapping screw x 4 
Trim. pot. 50k2 
Slide switch 

IC 


IC 
IC 


G2 
C1,14,15 
Gis 

C12 
C7,10 
C6,8,9 


C4 
C5 


TALK SPEED SELECTION 


Speed is factory set at ‘standard’ talk speed. Three 
different speeds can be selected. ‘ 


Note: When placing the jumper, solder carefully. 


30% more 
ZILLI eae Ss Sie 275i ee 
ious a ie ee ea 
ie Se EGS PEs ee ae 


Symbol O, denotes the place in which a jumper wire is 
placed. 


60% more 
than Std. 


The place which a jumper wire to be placed. 


PC BOARD VIEW 


Component side view 


Pa 
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SCHEMATIC DIAGRAM 
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vs -1 


YK-885/5N,YK-886/CN 


FILTER 


YK-88S 


+1.5 kHz or more at 6 dB 
+2.2 kHz or less at 60 dB 
+3.0 kHz or less at 80 dB 


Ripple 20 dB or less 
Insertion loss 6-dB or less 


Guaranteed attenuation 80 dB or more within 
+3 kHz or 1 MHz 


Input and output impedance 600 Q//15 pF 


Table 1 SSB crystal filter YK-88S 
(L71-0208-05) Option 


Attenuation bandwidth 


YK-88SN 


ol 1 ee 


Guaranteed attenuation 80 dB or more within 
fo+2.5 kHz to +1 MHz 


Ripple 
Insertion loss 3 dB+2 dB 


Input and output impedance 600 0/15 pF 


Table 2 SSB crystal filter YK-88SN 
(L71-0220-05F) Option 


YK-88C 


Center frequency fo 8830.7 kHz 
Center frequency deviation | fo+150 Hz at 6 dB 


6 dB bandwidth +250 Hz or more 
60 dB bandwidth 
Ripple 


+900 Hz or less 
2 dB or less 
Insertion loss 6 dB+2 dB 


Guaranteed attenuation 80 dB or more within 
fo+2 kHz to +1 MHz 


Input and output impedance | 600 Q/15 pF 


Table 3 CW crystal filter YK-88C 
(L71-0211-05) Option 


YK-88CN 


Insertion loss 8 dB22 dB 


80 dB or more within 
fo +2 kHz to +1 MHz 


600 2/15 pF 


Guaranteed attenuation 


Input and output impedance 


Table 4 CW crystal filter YK-88CN 
(L71-0221-05) Option 


MB-430/5P-430 
SPECIFICATIONS|PARTS LIST 


MB-430 OUTSIDE VIEW MB-430 PARTS LIST Nit New gents ~ 


A13-0635-03 


B50-4016-00 Instruction manual 
H0O1-4454-03 
H25-0077-04 
H25-0098-04 


Packing control (inside) 
Protective bag 

Protective bag 150 x 480 
J30-0521-04 Spacer x 2 


NO9-0007-05 


Wing bolt x 5 


SP-430 SPECIFICATIONS 


SPEAKER SIZE Sie 

RATED INPUT 1.0 watts 

IMPEDANCE 8 ohms 

FREQUENCY RESPONSE 300 Hz to 5kHz 

DIMENSIONS 4-7/8" wide x 
3-3/4" high x 
9-1/3" deep 
(excluding feet) 

WEIGHT 3.1 Ibs. 


NO9-0008-04 
N14-0009-04 
N15-1060-46 
N16-0060-46 
N32-3006-46 
N99-0309-04 


W01-0401-04 


E20-0208-04 
E30-1629-05 


G53-0507-04 


HO1-4468-04 
HO1-4469-04 
H10-2513-02 
H10-2514-12 
H12-0445-04 
H20-1407-03 
H25-0077-03 


J02-0323-05 
J02-0409-04 
J21-1144-14 
J21-2573-04 
J61-0019-05 


N15-1030-46 
N30-3008-46 


Hex. screw x 6 

Nut x 6 

Flat washer x 6 
Spring washer x 6 
Flat screw x 4 

Hex. head screw x 6 


Hex. wrench 


Terminal plate 
SP cord 


Packing x 4 


Packing carton 
Packing carton 
Packing fixture (F) 
Packing fixture (R) 
Cushion 

Protective cover 


Protective bag Accessory 


Foot x 4 
Assistant foot 


SP mounting hardware x 2 


Foot mounting hardware x 2 


Vinyle tie 


Washer x 8 
Round screw x 4 


Bind screw x 12 Case 
Self tapping screw x 6 
Self tapping screw x 4 


N35-3006-41 
N87-3006-46 
N87-3008-46 


114 


SP-430 PARTS LIST 


[ rerino. [ 


A01-0942-03 
A01-0944-03 
A20-2468-03 
A20-2469-03 
A23-1431-04 


BO04-0406-04 
BO7-0613-14 
B39-0407-04 
B46-0404-00 
B50-4026-00 
BS0-4027-00 


N_ : New parts 
Description 


Case (B) 
Case (A) 
Panel 
Panel 
Rear panel 


SP grill 

SP ring 

Spacer x 2 
Warranty card 
Instruction manual 
Instruction manual 


T07-0224-05 


Speaker 


13-4405 circuit 0} 


AT UNIT (X57-1150-00) 


AT UNIT 


FILTER-FO 


SW_N/14-30-OUT 


O000000000000000000000 


C16 .047 


C21 .047 


an A 

LB 100p [2 
sien [eee re wc vs 
j \/ 


Refer to Schematic diagram on page 113. 
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MB-430/oP-430 
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MB-430 OUTSIDE VIEW 


SPECIFICATIONS/PARTS LIST 


SP-430 SPECIFICATIONS 


SPEAKER SIZE Sa 

RATED INPUT 1.0 watts 

IMPEDANCE 8 ohms 

FREQUENCY RESPONSE 300 Hz to 5kHz 

DIMENSIONS 4-7/8" wide x 
3-3/4" high x 
9-1/3" deep 
(excluding feet) 

WEIGHT 3.1 Ibs. 


SP-430 PARTS LIST 


[rene 
A01-0942-03 
A01-0944-03 
A20-2468-03 
A20-2469-03 
A23-1431-04 


Cap oe ee 


BO4-0406-04 
BO7-0613-14 
B39-0407-04 
B46-0404-00 
B50-4026-00 
BS0-4027-00 


Case (B) 
Case (A) 
Panel 
Panel 
Rear panel 


SP grill 
SP ring 
Spacer x 2 


Warranty card 
Instruction manual 
Instruction manual 


N_ : New parts 


"e Description Ref. No. 


KM 


N_ : New parts 


MB-430 PARTS LIST 


Re- 
SR 


A13-0635-03 | N | Angle 


Description 


B50-4016-00 Instruction manual 


HO1-4454-03 
H25-0077-04 
H25-0098-04 


Packing control (inside) 
Protective bag : 
Protective bag 150 x 480 


J30-0521-04 Spacer x 2 


NO9-0007-05 Wing bolt x 5 
NO9-0008-04 Hex. screw x 6 
N14-0009-04 Nut x 6 


Flat washer x 6 
Spring washer x 6 
Flat screw x 4 

Hex. head screw x 6 


N15-1060-46 
N16-0060-46 
N32-3006-46 
N99-0309-04 


W01-0401 -04 Hex. wrench 


E20-0208-04 Terminal plate 
E30-1629-05 SP cord 


G53-0507-04 Packing x 4 


HO1-4468-04 
H0O1-4469-04 
H10-2513-02 
H10-2514-12 
H12-0445-04 
H20-1407-03 
H25-0077-03 


Packing carton KM 
Packing carton T 
Packing fixture (F) 

Packing fixture (R) 

Cushion 

Protective cover 

Protective bag Accessory 


Foot x 4 
Assistant foot 

SP mounting hardware x 2 
Foot mounting hardware x 2 
Vinyle tie 


J02-0323-05 
J02-0409-04 
J21-1144-14 
J21-2573-04 
J61-0019-05 


Washer x 8 
Round screw x 4 

Bind screw x 12 Case 
Self tapping screw x 6 
Self tapping screw x 4 


N15-1030-46 
N30-3008-46 
N35-3006-41 
N87-3006-46 
N87-3008-46 


T07-0224-05 


Speaker 


13-4408 circuit piacram 


AT UNIT - - 
(X57-1150-00) Refer to Schematic diagram on page 113. 


AT UNIT (X57-1150-00) (A/2) 
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AT-440 


PARTS LIST 


> New Parts 

Parts without Parts No. are not supplled. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Description 


BhAsR 


B46~-0411-00 WARRANTY (CARD 
BSO0-8054-00 INSTRUCTIQN MANUAL 


HO1~-4695-04 ITEM CARTON BAX 
HO3~2283-04 CARTAN BAX (QUTSIDE) 
Hi2-t370-03 PACKING FIXTURE 
Hie=1391-04 FALCKING FIXTURE 
H2S-0029-04 PROTECTION BAG 


H2S-0705-04 PROTECTION BAG 


NB?-3006~-46 BRAZIER HEAD TAPTITE SCREW 


ested ste We) AT UNIT ASS 


KENWOOD CORPORATION 


Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150. Japan 


KENWOOD U.S.A. CORPORATION 

COMMUNICATIONS & TEST EQUIPMENT GROUP 

P.O..BOX 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745. USA 
KENWOOD ELECTRONICS DEUTSCHLAND GMBH 
Rembrucker Str. 15, 6056 Heusenstamm, West Germany 

KENWOOD ELECTRONICS BENELUX N.V. 
Mechelsesteenweg 418 B-1930 Zaventem, Belgium 
TRIO-KENWOOD FRANCE S.A. 

13, Boulevard Ney, 75018 Paris. France ~ 

KENWOOD LINEAR S.P.A. 

20125, Milano-via Arbe. 50, Italy 

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 
(INCORPORATED IN N.S.W.) 

4E. Woodcock Place, Lane Cove. NS.W. 2066. Australia 

KENWOOD & LEE ELECTRONICS, LTD. 

Wang Kee Building. 5th Floor. 34-37. Connaught Road. Central. Hong Kong 
KENWOOD ELECTRONICS CANADA INC. 


P.O. BOX 1075. 959 Gana Court. Mississauga. Ontario. Canada L4T 4C2 
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